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Appendix C: Underfeed Stoker-Fired Boiler
System Descriptions and Troubleshooting
Diagrams

This TSG Appendix deals with identifying and solving potential coal quality-related
problems that can be encountered in underfeed stoker-fired boiler systems. A
general description of this system is included, but is limited to describing the major
components (coal hopper, feeder distributor mechanism, coal-ash bed grates, damper
controls) that make up a complete underfeed stoker-fired boiler system. For those
interested, more detailed descriptions are provided in references 6, 7, and 8.

This Appendix includes a generalized block flow diagram of a complete overfeed
stoker-fired boiler system that:

. identifies the specific components comprising the major subsystems of an
overfeed stoker-fired boiler system

»  logically presents the flow of coal, flue gas, and ash through the system

*  helps determine the existence and location of subsystems and specific com-
ponents comprising the system.

Following the block flow diagram is a component/symptom table that serves to
identify:

*  typical symptoms {problems) that may be encountered in the system

s  the various components shown in the block flow diagram affected by these
symptoms

e the logic diagram to determine whether the problem is due to operational
procedures or to out-of-specification coal.

The Troubleshooting Logic Diagrams for this Appendix are presented next. How-
ever, before proceeding, the reader is encouraged to read Chapter 2 to understand
the structure of each Appendix and how to apply these logic diagrams to diagnosing
coal quality-related problems. The Glossary, List of Abbreviations, and References
preceding the Appendixes should resolve any questions that arise regarding termi-
nology and laboratory procedures.
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C1 System Description

The different types of underfeed stokers in use today all use the same principle of
operation. Coal, fed into a hopper free flows down to a screw (Figure 3-1) or a
mechanical ram (Figure 3-2) that forces the coal into a retort chamber. Small- and
medium-sized boilers are equipped with single or double retort stokers. The feed
ram or screw forces the coal from the hopper into the retort. During normal
operation, the retort contains fresh coal that is continuously pushed out over the air-
admitting grates by the secondary ram or pusher plates (blocks). The heat absorbed
from the coal bed above and the action of the air being admitted through the grates
cause the volatile gases to be distilled off and burn as they (the volatiles) pass
through the coal bed.

The burning coal slowly moves from the retort toward the sides of the stoker over
the grates. As the coal moves down the grates, the flame becomes short since the
volatile gases have been consumed and only coke remains. Some coke finds its way
to dump grates, and a damper admits air under the grates to further complete
combustion before the ashes are dumped. The secondary ram or pusher plates
(blocks) are adjustable so coal flow from the retort onto the grates can be varied to
obtain optimum fuel-bed conditions.

Underfeed stokers are equipped with forced draft fans for maintaining sufficient air
flow through the bed. The air pressure in the windbox under the stoker can be
varied to meet load and coal-bed conditions. Air pressure can also be varied under
different sections of the stoker to correct for irregular coal-bed conditions.

SECTION THROUGH
RETOQaY

Figure 3-1. Screw-fed single-retort underfeed stoker.
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Multiple-retort stokers (Figure 3-3) operate basically the same as single- or double-
retort stokers. They are used under large boilers to obtain high combustion rates,
and can have up to twelve retorts and grate sections arranged side-by-side to make
the required stoker width. A ram feeder supplies each retort with coal. These
stokers are inclined at 25 to 30 degrees from the rams toward the ash-discharge end.
They are also equipped with secondary rams or pusher plates (blocks) that, together
with the effects of gravity produced by inclining the stoker, cause the coal to move
toward the rear or refuse discharge. Large multiple-retort stokers have mechanical
devices for discharging refuse from the furnace. Dumping grates receive refuse as
it comes from extension grates. When a sufficient amount has been collected, the
grates are lowered and the refuse is dumped into the ash pit.

Rotary ash discharge may also be
used to regulate the rate of refuse
discharged from multiple-retort
underfeed stokers. Stokers using
this type of ash discharge are re- oYO [ ©
ferred to as clinker grinders. They 15
consist of two rollers with protrud-
ing lugs installed in place of
dumping grates. These rollers are : b
operated at a variable speed to dis-

charge refuse continuously.

C2 Block Flow Diagram

The underfeed stoker-fired boiler
system has been divided into 15
specific subsystems or components
(the performance of which can be T
significantly impacted by coal ] I
quality) sequentially arranged to D —
show:

. coal flow through the coal
handling equipment 4

0 s 10 2wl &
SCALE Lt

Figure 3-3. Multiple retort stoker boiler.
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C5

* flue gas flow through the boiler/components, flyash recycle, and the induced
draft fan and chimney/stack
. ash discharge to the ash hopper/pit.

These specific components are identified in Figure 3-4. The first six components
have been grouped collectively under a category entitled coal-handling equipment.
The coal-handling equipment includes all components that process the coal from its
delivery on site to the coal regulating gate. It includes equipment that, depending
on plant design, may include:

coal reclaim systems such as belt feeders, vibrating feeders, screw feeders, and

reciprocating feeders

° coal feed conveyors such as belt conveyors, screw conveyors, bucket conveyors,
redler conveyors, and chutes

*  components that store the coal such as bunkers and hoppers

. coal feeders that transport coal to the stoker coal hopper

¢  ram or screw feeder that forces coal into the retort chamber.

The next four components have been loosely grouped under the category entitled
Boiler/components. Again, it includes equipment that depending on plant design
may include:

. forced draft fan

e  grates—specifically stationery and dumping grates

. refractory surfaces

. heat transfer surfaces (boiler tubes, water walls and baffle).

Induced i e
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Figure 3-4. Underfeed stoker-fired boiler system components block flow diagram.
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The next two blocks represent the flyash recycle and the particulate removal
subsystem. Three particulate removal options separately or in combination will be
considered: cyclones, electrostatic precipitators, and baghouses.

The next subsystem identified in the block flow diagram is the fan subsystem.
Underfeed stoker-fired boiler systems use a number of fans to move air and flue gas.
The major fan types addressed in the Guide include:

e forced draft (FD) fans, which supply undergrate air
*  induced draft (ID) fans, which withdraw flue gas from the furnace and balance
furnace pressure.

All the fans can be impacted by changes in coal quality.

The final subsystems addressed in the Guide include those components supplied to
handle ash. Specific components include the chimney/stack and the ash hopper/ pit.

C3 Troubleshooting Logic
The component/symptom Guide table (Figure 3-5) serves to identify:

*  Typical symptoms (problems) that may be encountered in underfeed stoker--
fired boiler systems. These symptoms are arranged horizontally along the top
of the table

. The various components shown in the block flow diagram affected by these
symptoms. These components are listed down the left hand side of the table
in the same logical fashion as they are arranged in the block flow diagram.

¢  The logic diagrams.

The remainder of this Appendix consists of 92 logic diagrams, arranged by
component and by all the symptoms that can affect that component.
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Figure 3-5. Underfeed stoker—component symptom guide (part 1).
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Figure 3-5. Underfeed stoker—component symptom guide (part 2).
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FIGURE 3-5 (Part 3): UNDERFEED STOK@ COMPONENTSI YMPTOM GUIDE
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FIGURE 3-6: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Excess Wear Of The Automatic Coal Reclaim
(Belt Feeder)

N

Have you checked the speed of the beft feeder?

Check speed of belt feeder and adjust to proper setting.

I

Have you checked the alignment of all parts of N
the belt feeder set-up?

Check the alignment of all parts of the belt feeder set-up -

idters, take-ups, beit conveyor drives.

- belts,

Y

Have you checkad to see that each part of tha hélt
feeder set-up is firmly set?

Check to see that each part of the belt feeder system is firmly

set so that it will not rock or get out of alignment.

Y
Y

N
’Have you checked the belt tension? I——

i

Check and adjust the belt tension.

VY

{Do you properly and systematically lubricate thé¥
|entire belt feeder system?

Lubricate as necessary the entire belt feeder system.

y Y

\Are all idlers, drive terminais, pulleys, and bell N
'surfaces maintained with a clean surface?

Maintain all idlers, pulleys, drive terminals and belt surfac
for belt alignment and long life.

=]
=

Y

Does the conveyor belt sag between carrying ich.

Adjust idler spacing and belt tension.

N

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.

!

1. Abrasion

3. High Ash

2. Relative Free Quartz

(See Appendix A
For Test Methods)

Abrasion - Abrasion is the

belt surface.
Relative Free Quartz (RFQ)

sand, quartz -- ¢

the belt feeder. A highly abrasive coal can therefore wear away the

quanz particles in coal and is used to evaluate a coal's abrasiveness.
High Ash - A high ash coal having a high impurities content -- clay, slate,

sandpaper effect of particles moving in contact with

- The RFQ value represents the amount of segregated

an rupture and wear away the belt surface.

Operational

Coal Quality

FiGa-snf1
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FIGURE 3-7: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Pluggage In The Automatic Coal Reclaim
(Belt Feeder)

Have you checked to see that large peices of| cddl, | Check for and remave any large pieces of coal, wood or pther
* | wood, or other foreign objects have not become ™1 foreign objects that may have become lodged betwaen the

lodged between the belt and the discharge belt and discharge apening onto the belt.
opening cnto the belt?

I
Have you checked for fine damp coal that m

y N | Check for fine damgp coal that may have become packed
* | have become packed between the belt and t . Y ) P
discharge opening onto the beft? between the belt and the discharge opening onto the belft.

Y
N
Have you checked the speed of the beit? Check and adjust the speed of the belt.
Y
"Have you checked to see that the belt is in N __| Check to see that the belt is in proper working condition.
| proper working condition? NOTE: See Operational Section of Figure 3-6.
Y
* I this problem reoccurs, it is .
most IiEeEy due to coal quality. Operational

A S N S S YERR Sy R e . e S ey SR S S SIS S SN R G s SR N SEED S e —

Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications,

1. Excess Coarse
2. Excess Fines  (See Appendix A

3. High Ash For Test Methods)
4, High Moisture

Excess Coarse - Coarse coal particles will not be able to pass through the
discharge opening onto the belt feeder. They can become lodged betweer
the belt feeder and the discharge cpening onto the belt feeder.

Excess Fines - Fine coal because it can have a high ash and high moisture

content can become packed in the discharge opening and between the belf feeder
and the discharge opening onte the belt feeder.

High Ash - A high ash coal because it can have a high clay and high moisture
content can become packed in the discharge opening and between the beit feeder
and the discharge opening onto the belt feeder.

High Moisture - A high moisture coal especially if it has a high ash fines
content can accumulate or pack in the discharge opening and between the|beit
feeder and the discharge opening onto the belt feeder.

FIG3-Tn/1
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FIGURE 3-8: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Insufficient Capacity Of The Automatic Coal Reclaim

(Belt Feeder)

over the sides of the

Have you checked to see that coal is not spill

belt? }_9\__” Check to see that coal is not spilling over the sides of th% belt.

‘|,Y

sticking to the balt?

Have you checked to see that fine moist coal ;ﬁ‘— Check for fine moist coal sticking to the belt,

Y

condition?

Have you checked to see that the belt is in ggodN _| Check working condition of the belt.

NOTE: See Operational Section of Figure 3-6.

* |f this Erobiem reoccurs, it is
ely due to coal quality.

most li

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.

1. Excess Coarse
2. Excess Fines _(See Appendix A

3. High Ash For Test Methods)
4. High Moisture

Excess Coarse - Coarse coal particles and other foreign objects will not he able

Operational

Coal Quality

to pass through the discharge opening onto the belt feeder. They can pecome
lodged between the belt feeder and the discharge opening onto the belt feeder.

Excess Fines - Fine coal because it can have a high clay and high moisture

content can become packed in the discharge opening and between the belt feeder

and the discharge opening onto the belt faeder.

High Ash - A high ash coal because it can have a high clay and high moisture
content can become packed in the discharge opening and bstween the
and the discharge opening onto the belt feeder.

High Moisture - A high moisture coal especially if it has a high ash fines
content can accumulate or pack in the discharge opening and betwean
feeder and the discharge opening onto the beit feeder.

belt feeder

the belt

FIG3-8n/1
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FIGURE 3-9: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Erratic Feeding From The Automatic Coal Reclaim
(Belt Feeder)

' hat fine d isN
Have you checked to see that fine damp coaiils;' Check to see that fine damp coal is not sticking to the belt.

not sticking to the belt?

Y

Have you checked to see that coal is not spilTnd‘_‘ ~ Check 1 that li - .
over the sides of the belt? ack to see that coal is not spilling over the sides of the belt.

Y

Have you checked the condition of the beit andnh i Check the working condition of the belt.
conveyor belt system? NCTE: See Operational Section of Figure 3-6.

Y

* If this problem reoccurs, it is .
most Iiﬁety due to coal quality. Operational

— e wme a e e e e e S — S — T E— S . G e S e ammn  — —

Coal Quality

Compare Each of the Following Coa! Quality
Characteristics with Contract Specifications.

1. Excess Coarse
2. Excess Fines | (See Appendix A
3. High Ash ‘ For Test Methods)

4. High Moisture

Excess Coarse - Coarse coal particles and other foreign objects will not be able
to pass through the discharge opening onto the belt feeder. They can pecome
lodged between the belt feeder and the discharge opening onto the belt feeder.

Excess Fines - Fine coal because it can have a high clay and high moisture

content can become packed in the discharge opening and between the|belt feeder
and the discharge opening onto the beit feeder.

High Ash - A high ash coal because it can have a high clay and high moisture
content can become packed in the discharge opening and between the belt faeder
and the discharge opening onto the belt feeder.

High Moisture - A high moisture coal espsecially if it has a high ash fines
content can accumulate or pack in the discharge opening and betweer the belt
teeder and the discharge opening onto the belt feeder.

FIG3-9r/1
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FIGURE 3-10: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Excess Wear Of The Automatic Coal Reclaim
(Vibrating Feeder)

Have you checked the intensity of vibrations? Check and adjust intensity of vibrations to proper setting.

Y

Have you checked for broken or worn out spr“mg:? S;i‘;‘:‘tzf:g:ndgﬁn of the springs and replace any that }are

Y

« | Have you checked for fine damp coal packed
the feeder?

N

Check to see that fine damp coal is not packed in the feader.

* If this problem reoccurs, it is .
most liﬁely due to coal quality. Operational

Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications

!

1. Abrasion )
2. Relative Free Quartz (See Appendix A
3. High Ash For Test Methods)

Abrasion - Abrasion is the sandpaper effect of particles moving in contact wit
the vibrating feeder. A highly abrasive coal can therefore wear away the
metal surfaces along the vibrating feeder discharge.

Relative Free Quartz (RFQ) - The RFQ value represents the amount of segregated
quartz particles in coal and is used to evaluate a coal's abrasiveness.

High Ash - A high ash coal having a high impurities content -- clay, slate,
sand, quartz -- can wear away the metal surface along the vibratin
feeder discharge.

FIG3-10n/1
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FIGURE 3-11: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Pluggage In The Automatic Coal Reclaim
(Vibrating Feeder)

Have you checked the intensity of vibrations? Check and adijust the intensity of vibrations to the proper|setting.

I

| N
Have you checked for broken or worn out springF‘?‘.’

Check the condition of the springs and replace any that are
broken or worn out.

Y
Y
. . N
«Have you checked for fine damp coal packed in Check for fine damp coal packed in the feeder.
the feeder?
Y
*Have you checked for large rocks, wood or piecesN _| Check for and remove any large pieces of ¢oal, wood, orlother
of coal lodged in the feeder? foreign objects that have become lodged in the feeder.
Y

* |f this problem reoccurs, it is .
most [iEer due to coal quality. Operational

— e o G S I G . GED D I I GEID GIIL mES Gty WL SEEE I SN N LT GDED I GRAS SN SN AN S e e

Coal Quality

Compare Each of the Follawing Coal Quality
Characteristics with Contract Specifications.

!

Y
1. Excess Coarse
2. Excess Fines _{See Appendix A
3. High Ash For Test Methods)
4. High Moisture

Excess Coarse - Coarse coal particles and othar foreign objects wili not be able
to pass through the vibrating feeder discharge opening onto the coal feed
conveyor. They can become lodged between the vibrating feeder discharg
opening and the coal feed conveyor.
Excess Fines - Fine coal because it can have a high clay and high moisture
content can become packed in the vibrating feeder discharge opening ang between
the vibrating feeder discharge opening and the coal feed conveyor,
High Ash - A high ash coal because it can have a high clay and high moisture
content can become packed in the vibrating feeder discharge opening and between
the vibrating feeder discharge opening and the coal feed conveyor.
High Moisture - A high moisture coal especially if it has a high ash fines
content can accumulate or pack in the vibrating feeder discharge opening and
between the vibrating feeder discharge opening and the coai feed convey#r.

o

FIG3-11m/1



USACERL TR 97/14, Vol 2 C15

FIGURE 3-12: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Insufficient Capacity Of The Automatic Coal Reclaim
(Vibrating Feeder)

* | accumulated or become packed around the
discharge? P accumulated around the feeder discharge.

hecked for fine damp coal that h
Have yau checked for fine P . a%,ﬂw Check for fine damp coal that has become packed or haj

T

}Y
Have you checked for woed, rocks, large coal N
« | particles or other foreign objects that may be
obstructing coal flow from the discharge?

v

Have you checked the intensity of vibrations beiy
imparted by the feeder?

objects that may be obstructing coal flow from the discharge.

Check for wood, racks, large coal particles or other forei%n

Check and adjust the intensity of vibrations to the proper%eﬂing.

Y

| Have you checked for worn or broken springL—?i—- Check for and replace any worn or missing springs.
i 1

b

* |f this problem reoccurs, it is .
most Iiﬁely due to coal quality. Operational

S A S S S D G T I S G M SR TR e e M GMEE  MES AN G el G e—— i ol G— — —— — —r—

l Coal Quality

Compare Each of the Following Coal Quality

Characteristics with Contract Specifications.

1. Excess Coarse
2. Excess Fines  (See Appendix A

3. High Ash For Test Methods)
4. High Moisture

Excess Coarse - Coarse coal particles and other foreign objects will not be able
1o pass through the vibrating feeder discharge opening onto the coal feed
conveyor. They can become lodged between the vibrating feeder discharg
opening and the coai feed conveyor.
Excess Fines - Fine coal because it can have a high clay and high moisture
content can become packed in the vibrating feeder discharge opening and betwean
the vibrating feeder discharge opening and the coal feed conveyor.
High Ash - A high ash coal because it can have a high clay and high moisture
content can become packed in the vibrating feeder discharge opening and between
the vibrating feeder discharge opening and the coal feed conveyor.
High Moisture - A high moisture coal especially if it has a high ash fines
content can accumulate or pack in the vibrating feeder discharge opening and
between the vibrating feeder discharge opening and the coal feed conveyd

[.]

=

FIG3-12n/1



c16 USACERL TR 97/14, Vol 2

FIGURE 3-13: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Erratic Feeding From The Automatic Coal Reclaim
(Vibrating Feeder)

Have you checked the intensity of vibrations beiMg | Check and adjust the feeder vibration intensity to the
imparted by the feeder? proper setting.

I

N
Have you checked for brokan or worn out sp+ng=?‘ Check and replace any broken or worn out springs.

Y
» |Have you checked for fine damp coal packed itN | o0\ 24 remove any fine damp coal packed in the faeter.
the feader?
Y

Have you checked for large rocks, wood or larghl _| Check and remove any rocks,wood, large coal particles
coal particles lodged in feeder? that may have become lodged in the feeder,

Y

* If this problem reoccurs, it is .
most |i§e1y due to coal quality. Operational

—-—— EEn cHE e S STe @ G S S S G G—. e T T S R M Emn S S s S WD S WAL ewen e

Coal Quality

Compare Each of the Foliowing Coal Quality
Characteristics with Contract Specifications.

1. Excess Coarse
2. Excess Fines | (See Appendix A

3. High Ash For Test Methods)
4, High Moisture

Excess Coarse - Coarse coal particles and other foreign objects will not be able
to pass through the vibrating feeder discharge opening onto the coal feed
conveyor. They can become lodged between the vibrating feeder discharge
opening and the coal feed conveyor.

Excess Fines - Fine coal because it can have a high clay and high moisture
content can become packed in the vibrating feeder discharge opening and between
the vibrating feeder discharge opening and the coal feed conveyor.

High Ash - A high ash coal because it can have a high clay and high moisture
content can become packed in the vibrating feeder discharge opening and between
the vibrating feeder discharge opening and the coal feed conveyor.

High Moisture - A high moisture coal especially if it has a high ash fines
content can accumulate or pack in the vibrating feeder discharge opening gnd
between the vibrating feeder discharge opening and the coal feed conveyo

=

FIG3-13n/1
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FIGURE 3-14: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Excess Wear Of The Automatic Coal Reclaim
(Screw Feeder)

« |Have you checked to see that fine damp coal is M Check to see that fine damp coal has not become packep!
packed in between the screw and the casing? in between the screw and the casing.

Y

Have you checked the speed at which the scievNg | Check and adjust the speed at which the screw
turning (rotating)? is turning (rotating).

Y
'

Do you routinely inspect and maintain the scr%wN ‘

) ) o Inspect screw conveyor routinely.
auger to ensure its proper working condition?

Y

* If this problem reoccurs, it is .
most Iiﬁely due to coal quality. Operational

l Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.

'

1. Abrasion

2. Relative Free Quartz (See Appendix A
3. High Ash For Test Methods)

Abrasion - Abrasion is the sandpaper effect of particles moving in contact with
the screw feeder and the casing. A highly abrasive coal can therefore wear
away the metal surfaces of the screw feeder.

Relative Free Quartz (RFQ) - The RFQ value represents the amount of segregated

quartz particles in coal and is used to evaluate a coal's abrasiveness.

High Ash - A high ash coal having a high impurities content -- clay, slate,
sand, quanz -- can wear away the metal surface of the screw feeder.

FIG3-14n/t
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FIGURE 3-15: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Pluggage In The Automatic Coal Reclaim
(Screw Feeder)

Is the auger turned on?

Turn on the auger.

Y

]

Have you checked the speed of the screw?

Check and adjust the speed of the screw.

Iv

Have you checked for large rocks, weod, piecedl

of coal or other foreign objects preventing coatie
onto the coal feed conveyor?

Check for and remove any large rocks, wood, pieces of

or other foreign objects preventing coal flow onto the co
conveyor.

I

cal or
| feed

Have you checked for frozen coal?

Check for and dislodge any frozen coal.

Y

Have you checked for fine damp ceal packed

between the screw and the casing?

Check for fine damp coal that may be packed between th
screw and the casing.

Y

* |f this

.ﬂroblem reoccurs, itis
most li

ely due to coal quality.

Operational

— e cuw e e e i G S S S S G S S S S AL, S N S R WD GEED AR TEED SEED G = e

A

’ Compare Each of the Following Coal Quality
‘ Characteristics with Contract Specifications.

t
Y

1. Excess Coarse
2. Excess Fines
3. High Ash

4. High Moisture

{
| (See Appendix A
For Test Methods)

the screw feeder.

Excess Coarse - Coarse coal particles and other forsign objects can become
lodged between the screw feeder and the casing surrounding the screw fe

Excass Fines - Fine coal because it can have a high clay and high moisture
content can become packed in between the screw feeder and the casing
surrounding the screw feeder,

High Ash - A high ash coal because it can have a high clay and high moisture
content can become packed in between the screw feeder and the casing s

High Maisture - A high meisture coal especially if it has a high ash fines
content can accumuiate or pack in between the screw feeder and the casir}g

pder.

)

surrounding the screw feeder.

Coal Quality

urreunding

FIG3-15n/1
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FIGURE 3-16: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Iinsufficient Capacity Of The Automatic Coal Reclaim
(Screw Feeder)

Is the screw auger turned on? N Turn the auger on.

v

Have you chacked the speed at which the screwNs_| Check and adjust the speed at which the screw is turning
turning (rotating)? (rotating).

I

Have you checked for large rocks, wood, pieg ew
= | coal or other foreign objects preventing coal floy

-

Check for and remove any large rocks, wood, pieces of ¢oal or
other foreign objects preventing coal flow onto the coal feed

onte the coal feed conveyor? conveyor,
M N
* | Have you checked for frozen coal? ]—- Check for and dislodge any frozen coal,

Iv

% | Have you checked to see that fine damp coal_N__| Check to see that fine damp coal has not become packed in
is not packed in between the screw and the casing? between the screw and the casing.
T
w
Do you routinely inspect and maintain the screwN | inspect the screw feeder and maintain it to ensure its
feeder to ensure its proper working condition? proper working condition.
l ¥
* If this problem reoccurs, it is .
most IiEer due to coal quality. Operational
|
| Coal Quality

h §
Cempare Each of the Following Ceal Quality

Charagteristics with Contract Specifications.

————

1. Excess Coarse
2. Excess Fines _ (See Appendix A

3. High Ash For Test Methods)
4. High Moisture

Excess Coarse - Coarse coal particles and cother foreign objects can become
lodged between the screw feeder and the casing surrounding the screw feeder.

Excess Fines - Fine coal bacause it can have a high clay and high moisture
content can become packed in between the screw feeder and the casing F
surreunding the screw feeder. i

High Ash - A high ash coal because it can have a high clay and high moisture \[
content can become packed in between the screw feeder and the casing shrroundmg

: the screw feeder.

High Moisture - A high moisture coal especially if it has a high ash fines :
content can accumulate or pack in between the screw feeder and the cas:r‘g
surrounding the screw feeder.

i FIG3-18n1
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FIGURE 3-17: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Erratic Feed From The Automatic Coal Reclaim
(Screw Feeder)

N__| Check to make sure the screw speed is properly set and
remains constant.

Heve you checked the speed of the screw?

Y
r
Have you checked to see that fine damp coa) N __ ! Check to see that the fine damp coal has not become pagked in
not packed in between the screw and the casing? | between the screw and the casing.

I

*= | Have you checked for partial pluggage?

I

N _| Check for foreign objects that may be cbstructing coal flow
from the screw.

N
* | Have you checked for frozen coal? Check for and remove any frozen coal.
Y
Do you routinely inspect and maintain the screvd | Routinely inspect and maintain the screw auger to ensurg
auger to ensure proper working condtions? proper working conditions.
L
Y

* |f this problem reoccurs, it is s
mast ﬁﬁely due to coal quality. Operational

- S e S S S S — S —— — — ——— — ——— ——————— — —

Coal Quality

Compare Each of the Following Coal Quality
Characterigtics with Contract Specifications.

1. Excess Coarse
2. Excess Fines _ (See Appendix A

3. High Ash For Test Methods)
4. High Moisture

Excess Coarse - Coarse coal particles and other foreign objects can become
lodged between the screw feeder and the casing surrounding the screw feeder.

Excess Fines - Fine coal because it can have a high clay and high moisture
content can become packed in between the screw feeder and the casing
surrounding the screw feeder.

High Ash - A high ash coal because it can have a high clay and high moisture
content can become packed in between the screw feeder and the casing surrounding
the screw feeder.

High Moisture - A high moisture coal especially if it has a high ash fines
content can accumulate or pack in between the screw feeder and the casing
surrounding the screw feeder.

FIG3-17n/1
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FIGURE 3-18: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Excess Wear Of The Automatic Coal Reclaim

(Reciprocating Feeder)

Have you checked the stroke of the eccentric/sHal?

Check and adjust the stroke of the accentric shaft.

Y

is the eccentric shaft
speed?

operating at the proper N

Check and adjust the speed of the eccentric shaft.

Y

eccentrics?

Do you routinely lubricate the bearings, rollers, dhd | Lubricate bearing, rollers, and eccentrics to minimize exdess
wear due to dust and fine material piling up on the parts.

4
Compare Each of the Following Coal Quality

Characteristics with Contract Specifications.

l

\J
1. Abrasion h .
2. Relative Free Quartz  — (See Appendlx A

3. High Ash \ For Test Methods)

Operational

Coal Quality

Abrasion - Abrasion is the sandpaper effect of particles moving in contact with

Relative Free Quarnz (RFQ) - The RFQ value represents the amount of segregated
quartz particles in coal and is used to evaluate a coal's abrasiveness.

High Ash - A high ash coal having a high impurities content -- clay, siate,

the screw feeder and the casing. A high abrasive coal can therefore wear away

the metal surfaces on the reciprocating feed plate and along the walls of the

discharge opening onto the coal feed conveyor.

sand, quartz -- can wear away the metal surfaces on the reciprocating plate and

along the walls of the discharge opening onto the coal feed conveyor.

FIG3-18n/1
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FIGURE 3-19: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Pluggage In The Automatic Coal Reclaim
(Reciprocating Feeder)

!s-ir?;r??you checked the stroke of the eccantria_N Check and adjust the stroke of the eccentric shaft,
¥
: . h N
]ssptgs d%ccentnc shaft operating at the proper | .. Chack and adjust the speed of the eccentric shat.
Y
Do you rout:lnely lubricate the bearings, rollers, N Lubricate bearings, rollers, and eccentrics.
and eccentrics?
I
Have you checked for fine damp coal that N _ | Check for and remove any fine damp ccal that has
* | has become packed in the feeder? accumulated or become packed in the feeder.
I
Have you checked for rocks, wood, large codl N .| Check for and remove any rocks, wood, large coal particles
* | particles or other foreign objects that have bgdcome | that have accumulated or become packed in the feeder.
lodgsd in the feeder?

¥

* It this Erobiem reoccurs, it is

most likely due to coal quality. Operational
|

"’ Coal Quality
Cempare Each of the Following Coal Quality

Characteristics with Contract Specifications.

|
Y
1. Excess Coarse l
2. Excess Fines  (See Appendix A
3. High Ash ! For Test Methods)
4. High Moisture
i

Excess Coarse - Coarse coai particles and other foreign objects can become
packed in the discharge cpening onto the coal feed conveyor.

Excess Fines - Fine coal because it can have a high clay and high moisture
content can become packed in the discharge opening onto the coal
feed conveyor.

High Ash - A high ash coal because it can have a high clay and high moisture
content can become packed in the discharge opening ento the coal
feed conveyor.

High Moisture - A high moisture coal especially if it has a high ash fines
content can accumulate or pack in the discharge opening onto the
coal feed conveyor.

FIG3-19n/1
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FIGURE 3-20: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Insufficient Capacity Of The Automatic Coal Reclaim
(Reciprocating Feeder)

Have you checked the stroke of the eccentric

Check and adjust the stroke of the eccentric shaft.

shaft?
lv

Is the eccentric shaft operating at the proper

Check and adjust the speed of the eccentric shaft.

speed?
LY

Have you checked for fine damp coal that has

become packed in the feeder?

Check for and remove any fine damp coal that has
accumutated or packed in the feeder.

Y

Have you checked for rocks, wood, large co

* | particles or other foreign objects that may have Check for and remove any rocks, wood, large coal particies
become lodged in the feeder? that have accumulated or become packed in the feeder.
Y
5 Do you routinely lubricate the bearings, rollers, Lubricate bearings, rollers and eccentrics as needed.
{and eccentrics?
Y
* |f this problem reoccurs, it is :
most Iiﬁely due to coal quality. Operational
Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.

¢

3. High Ash

1. Excess Coarse
2. Excess Fines

4. High Moisture

_ (See Appendix A
For Test Methods)

Excess Coarse - Coarse coal particles and other foreign objects can become
jammed in the discharge opening.

Excess Fines - Fine coal because it can have a high clay and high moisture
content can become packed or accumulate in the discharge opening.

- High Ash - A high ash coal because it can have a high clay and high moisture
content can become packed or accumuiate in the discharge opening.

High Moisturs - A high moisture coal especially if it has a high ash fines
content can accumulate or pack in the discharge opening.

FIG3-20n1
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FIGURE 3-21: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Erratic Feeding From The Automatic Coal Reclaim
(Reciprocating Feeder)

« | Have you checked for fine damp coal that haf N | Check for and loosen any fine damp coal that has
accumulated or become packed In the feadel? accumulated or become packed in the feeder.

Y

Have you checked for rocks, wood, large coeil N . ]
* | particles or other foreign object that may be Remove any foreign objects, rocks, wood, large coal particles

obstructing coal flow? that may be cbstructing coal flow.
I

Have you checked the stroke of the eccentric—skr?laﬂ-? Check and adjust the stroke of the eccentric shaft.
I

Is the eccentric shaft operating at the proper spalgd‘ Check and adjust the speed of the eccentric shaft.

Y

Do you routinely lubricate the bearings, roller Routinely inspect and lubricate bearings, rollers, and eccfentrics
and eccentrics? to minimize excess wear due to dust and fine coal piling |
upon the pars. i

L)
Z

Y

* |f this problem recccurs, it is .
most Iiﬂely due to coal quality. Operational

Coal Quality

1
Compare Each of the Following Coal Quality

Characteristics with Gontract Specifications.

T

1. Excess Coarse
2. Excess Fines _ (See Appendix A

3. High Ash For Test Methods)
4. High Moisture

Excess Coarse - Coarse coal particles and other foreign objects can become
jammed in the discharge cpening.

Excess Fines - Fine coai becausa it can have a high clay and high moisture
content can become packed or accumulate in the discharge opening.

High Ash - A high ash coal because it can have a high clay and high moisture
content can become packed or accumulate in the discharge opening.

High Moisture - A high moisture coal especially if it has a high ash fines
coentent can accumulate of pack in the discharge opening.

FiG3-21n/1
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FIGURE 3-22: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Excess Wear Of The Coal Feed Conveyor

(Belt Conveyor)
Have you checked the alignment of all parts of N ' | Check the alignment of all parts of the conveyor set-up -1
the conveyor sstup? conveyor belt, idlers, take ups, belt conveyor drives.

I
Have you checked to see that each part of th N | Check to see that each part of the conveyor system is firin
conveyor set-up is firmly set? set so that it will not rock or get out of alignment.

lv
L Have you checked the belt tension? ;—N-‘T:heck and adjust the belt tension.
Y

Y

3

ically lubricate| N . .
‘ 5‘2 !é‘:::irzrzgﬁcgyinri:ﬁsst;:;ea&%a y lubriceta Lubricate as necessary the entire conveyer belt system.
! ?

I

’ Have you checked for frozen belt idlers? l—N—|7Check for frozen belt idlers.

Y
Are all idlers, drive terminals and pulleys, anc_bﬁh, Maintain all idlers, pulleys, drive terminals, and the belt sLrface
surface maintained with a clean surface? with a clean surface for beit alignment and long life.
Y
i
Does the conveyor belt sag between carryind Y | djust icller spacing and bett tension.
idlers?
IN
| N - -
| Have you checked the belt speed? }——l Check belt speed and adjust to proper setting. }
Y -
l Operational
r Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.

1. Abrasion .
2. Relative Free Quartz (See Appendix A
3. High Ash For Test Methaods)

Abrasion - Abrasion is the sandpaper effect of particles moving in contact with
the belt conveyor. A highly abrasive coal can therefore wear away the
belt surface.

Relative Free Quartz (RFQ) - The RFQ vaiue represents the amount of segregated

quartz particles in coal and is used to evaluate a coal's abrasiveness.

High Ash - A high ash coal having a high impurities content -- clay, slate,
sand, quartz -- can rupture and wear away the beit surface.

FIG3-22n/1
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FIGURE 3-23: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Pluggage In The Coal Feed Conveyor
(Belt Conveyor)

Have you checked for large coal particles th: Hivg Check for large coal particles, racks, wood, cther foreign lobjects
become lodged between idlers and the belt? that have become lodged between idlers and belt

Y
Have you checked to see that the belt is in N _| Check to see that belt is in proper working condition
proper working condition? NOTE: See Operational Section of Figure 3-6.

Y

- - Check your automatic coal reclaim for pluggage.
l Have you checked the automatic coal recaimifoN _| NOTE: See figure 3-5 to identify the type of automatic coal

] pluggage? reclaim system you have and foliow the operational sactign
of the correspending logic diagram for pluggage.

Y

* |f this problem reoccurs, it is ; :
most Iiﬁely due to coal quality. Operational

Coal Quality

Compare Each of the Following Coal Quality

Characteristics with Contract Specifications.

Y
1. Excess Coarse
2. Excess Fines | (See Appendix A
3. High Ash For Test Methods)
4. High Moisture

Excess Coarse - If the belt is overloaded and coarse coal particles spill cver
carriers, deck, and onto the return belt, the coarse coal particles can become
ledged between the belt and idlers.

Excess Fines - If the belt is overloaded and fine ceal particles spill over
carriers, deck and onto return beit, fine coal particles because they can have
a high clay and high moisture content can accumulate on the various partsiof the
belt possibly damaging the belt surface or causing the belt to run off cente.

High Ash - A high ash coal because it can have a high clay and high maisture
content can become packed or accumulate on the belt or around the various parts
of the balt possibly damaging the belt surface or causing the belt to run off
center.

High Moisture - A high moisture coal especially if it has a high ash fines
content can accumulate or pack on the belt or around the various pans of the
belt possibly damaging the belt surface or causing the belt to run off center.

FIG3-23n/1
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FIGURE 3-24: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Insufficient Capacity Of The Coal Feed Conveyor
(Belt Conveyor)

Check for ceal spilling over the sides of the belt.

Have you checked to see that coal is not spillin
over the sides of the beit?

Y
Y
Have you checked to see that fine moist coallis N _| g e
* ot sticking to the beft? }—‘ Check for moist fine coal sticking to the bett.

Y

Have you chacked to see that the belt is in goodN Checking the working condition of the belt.

working condition? NOTE: See Operational Section Of Figure 3-6.
Y

* |f this problem reoccurs, it is .
most IiEer due to coal quality. Operational

L B e I et ettt e e —

Coal Quality

Compare Each of the Following Coal Quality
Charactersistics with Contract Specifications.

|
\j

1. Excess Coarse
2. Excess Fines
3. High Ash

4. High Moisture

_(See Appendix A
‘ For Test Methods)

Excess Coarse - if the belt is overloaded and coarse coal particles spill over
carriers, deck, and onto the return belt, the coarse coal particles can becoms
lodged between the belt and idlers,

Excess Fines - If the belt is overloaded and fine coal particles spill over
carriers, deck and onto return belt, fine coal particles because they can ha
a high clay and high moisture content can accumulate on the various partsiof the
belt possibly damaging the belt surface or causing the belt to run off center,

High Ash - A high ash coal because it can have a high clay and high moisture
content can become packed or accumulate on the belt or around the varioyis parts

of the belt possibly damaging the belt surface or causing the belt to run off
center.

High Moisture - A high moisture coal especially if it has a high ash fines
content can accumulate or pack on the belt or around the various pars of the
belt possibly damaging the belt surface or causing the belt to run off cente¢.

o

FIG3-24nvt
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FIGURE 3-25: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Erratic Feeding From The Coal Feed Conveyor
(Belt Conveyor)

Have you checked to see that fine damp coallis Not
sticking to the belt?

Y

Have you checked to see that coal is not spillindN__| Check to see that coal is not spilling over the sides

Check to see that fine damp coal is not sticking to the b—%lt.

over the sides of the belt? of the belt.
Y
Have you checked to see that the beft is in propBr | Check the working condition of the belt.
working condition? NOTE. See Operational Section of Figure 3-6.
Y

* if this problem reoccurs, it is =
most liﬁeiy due to coal quality. Operational

Coal Quality

Compare Each of the Fellowing Coal Quality
Characteristics with Contract Specifications.

'

1. Excess Coarse
2. Excess Fines | (See Appendix A

3. High Ash For Test Methods)
4. High Moaisture |

Excess Coarse - If the beit is overloaded and coarse coal particles spill over
carriers, deck, and onto the return belt, the coarse coal particles can become
lodged between the belt and idlers.

Excess Fines - if the belt is overloaded and fine coal particles spill over
carriers, deck and onto return betlt, fine cecal particles because they can have
a high ciay and high moisture content can accumulate on the various parts;of the
belt possibly damaging the belt surface or causing the belt to run off center.

High Ash - A high ash coal because it can have a high clay and high moisture
content can become packed or accumulate on the belt or around the various parts
of the belt possibly damaging the belt surface or causing the belt to run off
center.

High Moisture - A high moisture coal especially if it has a high ash fines
content can accumulate or pack on the belt or around the various parts of the
belt possibly damaging the belt surface or causing the belt to run off center.

FIG3-25n/1
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FIGURE 3-26: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
for Excess Wear In The Coal Feed Conveyor
(Screw Conveyor)

Have you checked to see that fine damp coal hsﬁ
* | not become packed in between the screw angl Check to see that fine damp coal has not become packed in
the casing? between the screw and the casing.
1Y
N
Have you checked the screw speed? ™ Check and adjust the speed at which the serew is turning.
Y

Do you routinely inspect and maintain the screwMo | Perform routing inspections and maintanance to ensure that
keep it in proper working condition? the screw conveyor operates properly.

Y

* |f this problem reoccurs, it is .
most IiEe]y due to coal quality. Operational

— e S D S S GE S S S T S I IR SR AEmE GEID GEID G T I SEES G D N SR b we e wmy  a—

Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.

'

1. Abrasion .
2. Relative Free Quartz (See Appendlx A
3. High Ash l— For Test Methods)

Abrasion - Abrasion is the sandpaper effect of particles moving in contact wit
the screw conveyor. A highly abrasive coal can therefore wear away the
metal surfaces of tha screw conveyor.

Relative Free Quartz (RFQ) - The RFQ value represents the amount of segregated

quartz particles in coal and is used to evaluate a coal's abrasiveness.

High Ash - A high ash coal having a high impurities content -- clay, siate,
sand, quartz -- can wear away the metal surface of the screw convayor.

FIG2-26rvt
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FIGURE 3-27: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Pluggage In The Coal Feed Conveyor
(Screw Conveyor)

Have you checked for large rocks, wood, pieges pf -
* | coal or other foreign objects that may be pre Check for and remove any large rocks, wood, pieces of goal
flow of coal? or other foreign objects preventing coal flow.
I

N . ]
H%ve you checked the speed of the screw? Eheck and adjust speed of the screw.
Y
N .
*Have you chacked for frozen coal? Check and dislodge any frozen coal.
Y
| : ]
Haye you checked for pluggage in your automatic N | inspect your automatic coal reclaim system for pluggage.
poal reclaim? Note: See Figure 5-5 to identify the type of automatic
coal reclaim system you have and follow the operational
Y section of the corresponding logic diagram for pluggage.

* If this problem reoccurs, it is .
most liEely due to coal quality. Operational

Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.

1. Excess Coarse
2. Excess Fines  (See Appendix A

3. High Ash For Test Methods)
4. High Moisture

Excess Coarse - Coarse coal particles and other foreign objects can become
lodged between the screw conveyor and the casing surrounding it.
Excess Fines - Fine coal because it can have a high clay and high moisture

content can become packed in between the screw conveyor and the casing
surrounding it.

High Ash - A high ash coal because it can have a high clay and high moisture
content can become packed in between the screw conveyor and the casing
surrounding it.

High Moisture - A high moisture coal especially if it has a high ash fines

content can accumulate or pack in between the screw conveyor and the casi
surrounding it.

ng

FIG3-27nM1
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FIGURE 3-28: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Insufficient Capacity Of The Coal Feed Conveyor
(Screw Conveyor)

+ |Have you checked to see that fine damp coaliisN _| Check to see that fine damp coal has not become packed in

not packed in between the screw and the cading? | between the screw and the casing.

Y

Have you checked the speed at which the sclewNs | Check the speed at which the screw is operating and adjust to

operaﬁng? the proper Seﬁing.
I
N
* | Have you checked for frozen coal? Check for and dislodge frozen coal.
|
'Y
Have you checked the coal feed rate to the sgreld

Check and adjust coal feed rate from you automatic coal reclaim.
conveyor?

Y

1
Do you routinely inspect and maintain the screwN _| Perform routine inspections and maintenance to ensure
feeder to ensure its proper working condition? that the screw conveyor operators properly.

LY
1
* [f this problem reoccurs, it is .
most likely due to coal quality. Operational
Coal Quality

Compare Each of the Following Coal Quality

Characteristics with Contract Specifications.

1. Excess Coarse
2. Excess Fines _ {See Appendix A

3. High Ash For Test Methods)
4. High Moisture

Excess Coarse - Coarse coal particles and other foreign objects can become
lodged between the screw conveyor and the casing surrounding it.

Excess Fines - Fine coal because it can have a high clay and high moisture
content can become packed in between the screw conveyor and the casing
surrounding it.

B High Ash - A high ash coal because it can have a high clay and high moisture
content can become packed in between the screw conveyor and the casin

content can accumulate or pack in between the screw conveyor and the ¢
surrounding it.

9
surrounding it
High Moisture - A high moisture coal espacially if it has a high ash fines
i ing
|

FIG3-28nM
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FIGURE 3-29: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Erratic Feeding From The Coal Feed Conveyor
(Screw Conveyor)

Have you checked the speed of the scraw?

Y

« |Have you checked to see that fine damp coatlisN _; Keep fine damp coal from packing between the screw any
not packed i between the screw and the casing? | the casing.

Iy

Check and adijust the speed of screw to the proper setting.

N ; ; -
* |Have you checked for partial pluggage? ti:e::r::\: foreign objects that may be affecting coal flow from
Y
N
* |Have you checked for frozen coal? Check for and remcve frozen coal.

lN
Do you routinely inspect and maintain the screwN __| Perform routine inspections and maintenance to ensure that
conveyor to ensure proper working condition the screw conveyor operatas properiy.

Y
* |f this problem reoccurs, it is .
most likely due to coal quality. Operational
Coal Quality

Compars Each of the Following Coal Quality
Characteristics with Contract Specifications.

1. Excess Coarse
2. Excess Fines (See Appendix A

3. High Ash For Test Methods)
4, High Moisture

Excess Coarse - Coarse coal particles and other foreign objects can become
lodged between the screw conveyor and the casing surrounding it.
Excess Fines - Fine coal because it can have a high ¢lay and high moisture

content can become packed in between the screw conveyor and the casing
surrounding it.

High Ash - A high ash coal because it can have a high clay and high moisture
content can become packed in between the screw conveyor and the casing
surrounding it.

High Moisture - A high moisture coal especially if it has a high ash fines
content can accumulate or pack in between the screw conveyor and the casi
surrounding it.

ng
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FIGURE 3-30: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Excess Wear In The Coal Feed Conveyor

(Bucket Conveyor)

Do you start the elevator with buckets empty] ~| Elevators should be started with buckets empty.

f
1

Y

free of material?

Do you stop the elevator after the buckets ar¢ N

Stop elevators only after the buckets are empty of coal.

Y
Are you feeding coal to the elevator at a uniforrd Coal should be fed to elevator at a uniform rate within rated
rate within rated capacity? capacity.

Y

Y Inspepté:_ha{ns reguiakrly't for w'ear on the |sicie ber inner fa}:es, -
- - N wear indicates spracket misalignment -- loose pins, missin
Do you inspect chains regularly? = cotters and roller wear. Such conditions shoulg be corr ctged
immediately.
Y
- N Elevators should be opserated frequently to avoid freezing and
Do you operate conveyor during prolonged take-ups should be loosened to subsequently avoid undue
shutdowns? tension on chains,
Y

Have you checked th

N
e belt for proper alignm}m‘r—L Check the belt for proper alignment.

Y

Operational
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Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications

'

1. Abrasion .
2. Relative Free Quartz (See Appendix A
3. High Ash For Test Methods)

Abrasion - Abrasion is the sandpaper effect of particles moving in contact wﬁlh
the bucket conveyor. A highly abrasive coal can therefore wear awlay chain
joints and bucket linings.

Relative Free Quartz (RFQ) - The RFQ value represents the amount of segreghted
quartz particles in coal and is used to evaluate a coal's abrasiveness.

High Ash - A high ash coal having a high impurities content -- clay, slate, ‘

|
sand, quartz -- can wear away the chain joints and bucket linings. |

FIG3-30n/1
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FIGURE 3-31: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Pluggage In The Coal Feed Conveyor
(Bucket Conveyor)

« | Have you checked for fine damp coal accumulating) Check to see that fine damp coal is not accumulating or
or packing between the buckets and the belt packing between the buckets and the belt. Adjust bucket

SO as to provide spacing between bucket and belt.
Y
= | Have you checked for fine coal or coarse N | Check for and remove any coal - coarsea or fine - that have
coal packing in buckets? become packed or lodged in the bucket.

Iy

Are you feeding coal to the bucket at a uniform N | Coal should be fad to bucket at a uniform rate within rateI
rate within ratea capacity? capacity.

I

Have you checked to see that the buckets are N
securely fastened to belt or chain?

Y

]
Check to see that buckets are securely fastaned to chain ]or belt.

k.

. - Check your automatic coal reclaim for pluggage
Have you checked your automatic coal reclaim Mr,_| NOTE: See figure 5-5 to identify the type of automatic coal |

pluggage? reclaim system you have and follow the Operational Sectio
v of the corresponding logic diagram for pluggage. ‘
* If this problem reoccurs, it is .
most IiEer due to coal quality. Operational

Coal Quality

Compare Each of the Foliowing Coal Quality

Characteristics with Contract Specifications,

1. Excess Coarse
2. Excess Fines __ (See Appendix A

3. High Ash For Test Methods)
4. High Moisture

Excess Coarse - Coarse coal particles and other foreign objects can clog the
receiving hopper (boot) and can become wedged between the bucket and|belt
causing trouble with attachment bolts.

Excess Fines - Fine coal because it can have a high clay and high moisture
content can clog the receiving hopper (boot) and accumutate or become ppcked
betwsen buckets and the belt resulting in prying the bucket from the belt.

High Ash - A high ash coal because it can have a high clay and high moisture
content can clog the receiving hopper (boot) and accumulate or become packed
between buckets and the belt resulting in prying the bucket from the belt,

High Moisture - A high moisture coal especially if it has a high ash fines
content can clog the receiving hopper {boot} and accumulate or become packed
between buckets and the belt resulting in prying the bucket from the balt.

FIG3-31n1
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FIGURE 3-32: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM

For insufficient Capacity Of The Coal Feed Conveyor
(Bucket Conveyor)

Have you checked for fine damp coal accumt.!ila:ing
or packing between the buckets and belt andfirrthen
buckets?

Check to see that fine damp coal Is not accumulated or p

between the buckets and the belt and in buckets.

Adjust bucket so as to provide spacing between bucket g

acking

nd belt.

\TY

Are you feeding coai to the buckets at a uniformN

rate within rated capacity?

Coal should be fed to buckets at a uniform rate within rated

capacity.

I

Have you checked to see that the buckets arg N

securely fastened to chain or belt?

Check to see that buckets are securely fastened to chain

or belt,

Are you missing any bucksts?

Y Y
N
Have you checked the belt for proper alignmgmt?—= Check to see that the belt Is in alignment with the idlers.
Y
N

Inspect conveyor and replace any worn or missing buc;}s.

Y

* if this ﬁroblem reoccurs, it is
most likely due to coal quality.

Compare Each of the Following Coal Quality

Characteristics with Contract Specifications.

|

1. Excess Coarse
2, Excess Fines
3. High Ash

4. High Moisture

 (See Appendix A
For Test Methods)

Excess Coarse - Coarse coal particles and other foreign objects can clog the
receiving hopper {boot) and can become wedged between the bucket and|belt
' causing trouble with attachment bolts.
Excess Fines - Fine coal because it can have a high clay and high moisture
content can clog the receiving hopper {boot) and accumulate or become p
between buckets and the belt resulting in prying the bucket from the belt.
High Ash - A high ash coal because it can have a high clay and high moisture
content can clog the receiving hopper (boot) and accumulate or become p
between buckets and the belt resulting in prying the bucket from the belt.
High Moisture - A high moisture coal especially if it has a high ash fines
content can clog the receiving hopper (boot) and accumulate or become packed
between buckets and the belt resulting in prying the bucket from the beht.

Operational

Coal Quality

acked

acked

FIG3-32n/1
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FIGURE 3-33: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
Erratic Feeding From The Coal Feed Conveyor

(Bucket Conveyor)
Have you checked for fine damp coal N | Check to see that fine damp coal is not accumulating or packing
* | accumulating or packing between the bucke | between the balt and the buckets, Adjust buckets to proyide
and the beit? spacing between the bucket and the belt,

ly

« | Have you checked for fine or coarse coal pazi.kﬂ. Check for fine or coarse material that may be packed in

in the buckets? the buckets,
1 Y
Are you feeding coal to the buckets at a unifarniN _| Coal should be fed to the buckets at a uniform rate within
rate within rated capacity? rated capacity.
Y
Heve you checked to see that the buckets are_ N | Chack to see that all buckets are secure.
securely fastened?
Y
* If this problem reoccurs, it is
most IiEely due to coal quality. Operational
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Coal Quality

Compare Each of the Following Coal Quaiity
Charactsristics with Contract Specifications.

1. Excess Coarse
2. Excess Fines _(See Appendix A

3. High Aeh For Test Methods)
4. High Moisture

Excess Coarse - Coarse coal particles and other foreign objects can clog the
receiving hopper (boot) and can become wedged hetwean the buckst and|belt
causing trouble with attachment bolts.

Excess Fines - Fine coal because it can have a high clay and high moisture
content can clog the receiving hopper (boct) and accumulate or become prcked
between buckets and the belt resuiting in prying the bucket from the belt.

High Ash - A high ash coal bacause it can have a high clay and high moisture
content can clog the receiving hopper (boot) and accumulate or become packed
between buckets and the belt resulting in prying the bucket from the belt,

High Moisture - A high moisture coal especlelly if it has a high ash fines
content can clog the receiving hopper (boot) and accumulate or bacome packed
between buckets and the belt rasulting in prying the bucket from the belt.

Fla3-33nM1
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FIGURE 3-34: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM

For Excess Wear Of Coal Feed Conveyors
(Redler Conveyors)

Do you start the conveyor when it is empty?

Conveyor should be empty when startad,

I

Do you stop the conveyor whan it is empty?

Conveyer should be stopped only when empty.

;Y

shutdown?

Y

; N | Where operation is saasonal or long shutdewn periods oteur
Do you operate the conveyor during prolonged empty equipment shou!d be cperated a whiie at regular
Intervais to keep all working parts turning freely.

Have you checked the speed of the radler?

Check the speed and adjust to proper setting.

Y

1

Operational

Coal Quality

Compare Each of the Following Coal Quallty
Characteristics with Cantract Specifications.

1

i

1. Abrasion
2. Relative Free Quartz

3. High Ash

(See Appendix A
For Test Methods)

Abrasion - Abrasion is the sandpaper effect of particles moving in contact wit
the redler conveyor, A highly abrasive material can wear away chain,
skeleton flights and finks.

Relative Free Quantz (RFQ) - The RFQ value represents the amount of segregate

quartz particles in coal and is used to evaluate a coal's abrasiveness.

High Ash - A high ash coal having a high Impuritles content -- clay, slate,
sand, quartz -- can wear away the chain, skeleton flight and links,

Fi@3-a4n/1
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FIGURE 3-35: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Pluggage In The Coal Feed Conveyor
(Redler Conveyor)

Have you checked to see that fine damp coal i i
* | has ngt become packed between the skeleton N | Check to see that fine damp coal has not become packer

flights? between the skeleton flights.

Y

Have you checked to see that coal is being f d bt a Check to see that coal is being fed at a uniform rate withi
uniform rate within rated capacity? ratad capacity.

v

Have you checked to see that coarse materia -N | Check to see that coarse material -- rocks, wood, etc.— have
* | rocks, wood, -- have not become lodged between | not become lodged between the duct or tube and the skaleton
the duct and the skeleton flight chain? flight chain.

Y

- - Check your automatic coal reclaim for pluggage.

Have you checked your automatic coal reclaitn 8r_| NOTE: See figure 3-5 to identify the type of automatic coal
pluggage? reclaim system you have and follow the Operational Section of
¥ the corresponding logic diagram for pluggage.

* if this problem reoccurs, it is .
most liEeiy due to coal quality. Operational
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Coal Quality

Campare Each of the Following Coal Quality

Characteristics with Contract Specifications.

'

1. Excess Coarse 1
2. Excess Fines I _(See Appendix A
l

3. High Ash For Test Methods)
4. High Moisture

Excess Coarse - Coarse coal particles and other foreign objects can clog the
receiving hopper (boot) and can become lodged between the skeleton flight chain
and the duct.

Excess Fines - Fine coal because it can have a high clay and high moisture
content can clog the receiving hopper (boot) and aceumulate or become packed
between and around the skeleton flight, links, chain, and the duct.

High Ash - A high ash coal because it can have a high clay and high moisture
content can clog the receiving hopper (boet) and accumulate or become packed
between and around the skeleton flight, links, chain, and the duct.

High Moisture - A high moisture coa! especially if it has a high ash fines
content can cleg the receiving hopper (boot) and accumulate or become packed
between and around the skeleton flight, links, chain, and the duct.

FIG3-35n/1
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FIGURE 3-36: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Insufficient Capacity In The Coal Feed Conveyor
(Redler Conveyor)

» | Have you checked for fine damp coal that haL N _|[Check to see that fine damp coal has not become packe
become packed in between the skeleton fllgrjfs’? " between skeleton flights.

Iy
Have you checked to see that coarse material -N_1 opocl 16 see that coarse material -- rocks, wood, frozen doal -
* | rocks, wood, frozen coal - has not become lodge:

i between the duct and the skeleton flight? has not become lodged between the duct and the skeleton flights.

Y
Y
Have you checked to see that coal is being fed bt aj Check to see that coal is being fed at a uniform rate within rated

uniform rate within rated capacity? capacity.

Y

Have you checked the speed of the redler?

Check the speed and adjust to the proper setting.

* [f this problem reoccurs, it is :
most | |Eely due to coal quality. Operational
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Coal Quality

4
Compare Each of the Foliowing Coal Quaiity

Characteristics with Contract Specifications.

L

1. Excess Coarse
! 2. Excess Fines _{See Appendix A

3. High Ash For Test Methods)
4. High Moisture

\
Excess Coarse - Coarse coal particles and other foreign objects can clog the

receiving hopper (boot) and can become lodged between the skeleton fligit chain
and the duct.

Excess Fines - Fine coal because it can have a high clay and high moisture
content can clog the receiving hopper {boot) and accumulate or become packed
between and around the skeleton flight, links, chain, and the duct.

High Ash - A high ash coal because it can have a high clay and high moisture i
content can clog the receiving hopper (bcot) and accumulate or become packed
between and around the skelston flight, links, chain, and the duct.

High Moisture - A high moisture coal especially if it has a high ash fines

content can ¢log the receiving hopper (boot) and accumulate or become packed

between and around the skeleton flight, links, chain, and the duct. i

J

FIG3-36n/1
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FIGURE 3-37: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Erratic Feeding From The Coal Feed Conveyor
(Redler Conveyor)

« | Have you checked that fine damp coal has n N Check to see that fine damp coal has not become packad
become packed betwaen the skeleton flights between skeleton flights.

1y

Have you checked to see that rocks, wood, !ar
* | coal particles have not become lodged betw
the duct and the skeleton flights?

Check to see that rocks, wood, large coal panticles
have not become lodged between duct and skeleton fligh

=

8.

Y
Have you checked to see that the coal Is teing N _| Check to see that coal is being fed at a uniform rate
fod at a uniform rate within rated capacity? within rated capacity.

Y

* If this problem reoccurs, it is
most IiEer due to coal quality. Operational

Coal Quality

Compare Each of the Following Coal Guallty
Characteristics with Contract Speclifications.

1. Excess Coarse
2. Excess Fines _ (See Appendix A

3. High Ash For Test Methods)
4. High Moisture

Excess Coarse - Coarse coal particles and other foreign objects can clog the
recaiving hopper (boot) and can become lodged bstwean the skeleton flight chain
and the duct.

Excess Fines - Fing coai because it can have a high clay and high moisture
content can clog the receiving hopper (boct) and accumulate or becoms packed
between and around the skelston flight, links, chain, and the duct,

High Ash - A high ash coal because it can have a high clay and high moisture
contant can clog the receiving hopper (boot) and accumulate or become packed
between and around the skelston flight, links, chain, and the duct.

High Moisture - A high moisture coal especially if it has a high ash fines

contant can clog the raceiving hopper (boot) and accurmulate or become packed
between and around the skeleton flight, links, chain, and the duct.

FIG3:37m/1



USACERL TR 97/14, Vol 2 C41

FIGURE 3-38: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Pluggage In The Coal Feed Conveyor
(Chutes)

Have you checked for large rocks, wood, pieces of | Remove any large rocks, wood, pieces of coel, frozen cosl or any
* | coal, frozen coal or other foreign objects preve other foreign objects that may be preventing coal flow out of the
coal flow out of the chute? chute.

Y
]
» |Have you checked for fine damp coal that may e Remove any fine damp ceal that may have accumulated ér
accumulated or bacome packed in the chute bacome packed in the chute.
Y
- - Check your automatic coal reclaim for pluggage.
Have you checked your automatic coal " NOTE: See figure 3-5 to identify the type of automatic coal
pluggage? reclaim system you have and follow the Operational Section
Y of the corresponding logic diagram for pluggage.
* |f this problem reoccurs, it is
most liEe!y due to coal quality. Operational
Coal Quality

Compare Each of tha Following Coal Quality
Characteristica with Contract Specifications.

1. Excess Coarse
2. Excess Fines _ (See Appendix A

3, High Ash For Test Methods)
4, High Moisture

Excess Coarse - Coarse coal particles and other foreign objects can clog the
chute discharge opening.

Excess Fines - Fine coal because it can have a high clay and high moisture
content can clog the chute diacharge opening.

High Agh - A high ash coal because it can have a high clay and high moisture
content can clog the chute discharge opening.

High Moisture - A high molsture coal especially if it has a high ash fines
content can clog the chute discharge opening.

FiG3-38m/1
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FIGURE 3-39: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Insufficient Capacity In The Coal Feed Conveyor

(Chutes)
* | Have you checked for ratholing? N Check for moist fine coal packed against the walls of the chute.
I
N . + .
* | Mave you checked for partial pluggage? S:;c:uttoo??: etl:;t lj‘toerﬁugn objects are not slowing the flow of

Y

N | Check for frozen coal that may be slowing the flow of coal
out of the chute.

* | Have you checked for frozen coal?

v
|

* |f this probiem reoccurs, it is .
most Iiﬁely due to coal quality. Operational
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Coal Quality

Compare Each of the Foliowing Coal Quality
Characteristics with Contract Specifications.

1. Excess Coarse
2. Excess Fines __(See Appendix A

3. High Ash For Test Methods)
4. High Moisture }

Excess Coarse - Coarse coal particles and other foreign objects can clog the
chute discharge opening.

Excess Fines - Fine coal because it can have a high ¢lay and high moisture
content can pack or accumulate along chute walls and clog the chute
discharge opening.

High Ash - A high ash coal because it can have a high clay and high moisture
content can pack or accumulate along chute walls and clog the chute
discharge opening.

High Moisture - A high moisture coal especially if it has a high ash fines
content can pack or accumulate alongs chute walls and clog the chut
discharge opening. !

]

i FiGa-3an/1
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FIGURE 3-40: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Erratic Feeding From The Coal Feed Conveyor
(Chute)

Have you checked for damp fine coal that hag N _| Check for fine damp coal that has accumulated along chite
* | become packed along chute walls or at the ™ walls or at the discharge end
discharge end? 9 :

Y

Have you checked for rocks, wood, large coét N c g ) )
* | particles or other foreign objects that may be h'eck for wooed, rocks, Iargg coal particles or other foreig

. objects that may be obstructing coal flow from the chute.
obstructing coal flow from the chute?

Y

=]

* [f this problem reoccurs, it is .
most IiEely due to coal quality. Operational

Coal Quality

1
Compare Each of the Following Coal Quaiity

Characteristics with Contract Specifications.

Y

|

: 1. Excess Coarse
2. Excess Fines  (See Appendix A
3. High Ash Far Test Methods)
4, High Moisture |

Excess Coarse - Coarse coal particles and other foreign objects can clog the
chute discharge opening.

Excess Fines - Fine coal because it can have a high clay and high moisture
content can pack or accumuiate along chute walls and clog the chutsg
discharge opening.

High Ash - A high ash coal because it can have a high clay and high moisture
content can pack or accumulate along chute walls and clog the chute
discharge opening.

High Moisture - A high moisture coat especially if it has a high ash fines
content can pack or accumulate alongs chute walls and clog the chul
discharge opening.

“®

FIG3-40m1
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FIGURE 3-41: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Pluggage In The Coal Feeders
(Chute)

Are there large rocks, wood, pieces of coal,
frozen coal or other foreign objects preventing
coal flow out of chute?

N | Remove frozen coal or any foreign objects so coal flows
freely from chute.

Y
Have you checked for pluggage inthe coai | N | Check for pluggage in the bunker.
bunker? NOTE: See Operational Section of Figure 3-44,
I
Check for pluggage in the coal feed conveyor.
Have you checked for pluggage in you coal feel | NOTE: See figure 3-5to identify the type of coal feed
conveyor? conveyor you have and follow the Operational Section of the

corresponding logic diagram for pluggage.

Y
Check for piuggage in the automatic coal reclaim,

Have you checked your automatic coal reclaiin f8r_| NOTE: See figure 3-5 to identify the type of coal feed
pluggage? conveyor you have and follow the Operational Section of the
corresponding logic diagram for pluggage.

Y

* If this problem reoccurs, it is i .
most IiEer due to coal quality. | Operational
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Coal Quality

1
Compare Each of the Following Coal Quality

Characteristics with Contract Specifications.

E
1

1. Excess Coarse |
2. Excess Fines i__(See Appendix A
|

3. High Ash For Test Methods)
4, High Moisture

Excess Coarse - Coarse coa! particles and other foreign objects can clog the
chute discharge opening.

Excess Fines - Fine coal because it can have a high clay and high moisture
content can ¢log the chute discharge opening.

High Ash - A high ash coal because it can have a high clay and high moisture
content can clog the chute discharge opening.

High Moisture - A high moisture coal especially if it has a high ash fines
content can clog the chute discharge opening.

FIG3-a1n/1
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FIGURE 3-42: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Insufficient Capacity In the Coal Feeder
(Chutes)

» |Have you checked for fine damp coal that has N _[ Check for fine damp coal that has become packed along|the
become packed along the walls in the chute? walls of the chute.

Y

y

Have you checked for coarse material - rocks, N _| Check for coarse material -- rocks, wood, frozen coal -- and
* jwood, frozen coal, - that is obstructing flow ffom

z other foreign objects that are obstructing flow from the cHutes.
the chute?

Y

* If this problem reoccurs, it is :
most liﬁely due to coal quality. Operational

Coal Quality

Characteristics with Contract Specifications.

1. Excess Coarse
2. Excess Fines __(See Appendix A

3. High Ash For Test Methods)
4, High Moisture

! Compare Each of the Following Coal Quality

Excess Coarse - Coarse coal particles and other foreign objects can clog the
chute discharge cpening.

Excess Fines - Fine coal because it can have a high clay and high moisture
content can pack or accumulate along chute walls and clog the chuts
discharge opening.

High Ash - A high ash coal becauss it can have a high clay and high moisture
content can pack or accumulate along chute walls and clog the chute
discharge opening.

High Moisture - A high moisture coal especially if it has a high ash fines

content can pack or accumulate alongs chute walls and clog the chute
discharge opening.

FIG3-42r/2
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FIGURE 3-43: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Erratic Feeding From The Coal Feeder
(Chutes)

Have you checked for wood, large rocks, piecedN
* | of coal, or foreign objects preventing coal flow
out of the chute?

Y

» [Have you checked for fina damp coal that may h¥vel Check for and remove fine damp coal that may have packed
packed or accumulated in the chute? or accumulated in the chute.

Check for and remove any large rocks, wood, pieces of coal or
any other foreign objects preventing coal flow out of the ¢hutes.

Y

* If this problem reoccurs, it is :
most Iiﬁely due to coal quality. Operational
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Coal Quality

1
Comparse Each of the Following Coal Quality

Characteristics with Cantract Specifications.

1. Excess Coarse
2. Excess Fines | (See Appendix A
3. High Ash ' For Test Methods)

4. High Moisture

Excess Coarse - Coarse coal particles and other foreign objects can clog the
chute discharge cpening.

Excess Fines - Fine coal because it can have a high clay and high moisture
content can pack or accumulate along chute walls and clog the chute
discharge opening.

High Ash - A high ash cecal because it can have a high clay and high moisture
content can pack or accumulate afong chute walls and clog the chute
discharge cpening.

High Meisturs - A high moisture coal especizlly if it has a high ash fines
content can pack or accumulate alongs chute walls and clog the chute
discharge opening.

FIGE3-43y2
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FIGURE 3-44: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Pluggage In The Coal Bunker

Are there large rocks, wood, pieces of coal,
frozen coal or other foreign objects preventing N
coal flow from the bunker?

Y

Remove frozen coal or any foreign objects preventing coal
flow from the coal bunker.

Check your feed conveyor for pluggage.
Have you checked for piuggage in your coal fedd | NOTE: See figure 3-5 to identify the type of automatic coal
conveyor? reclaim you have and follow the Operational Section of the

LY corresponding logic diagram for pluggage.

pluggage? NO‘I‘E: See figure 3-5 to identify the type of automatic coa
reclaim you have and follow the Operational Section of the
Y corresponding logic diagram for pluggage.

Have you checked your automatic coal recﬁr‘m Check you automatic coal reclaim for pluggage.

* | this problem reoccurs, it is .
most likely due to coal quaiity. Operational

P ——— et st i i S i i ik e

Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.

'

—
1. Excess Coarse
2. Excess Fines | (See Appendix A
3. High Ash For Test Methods)

4. High Moisture

Excess Coarse - Coarse ¢oal particles and other foreign objects can clog the
bunker discharge opening.

Excess Fines - Fine coal because it can have a high clay and high moisture
content can clog the bunker discharge opening.

High Ash - A high ash coal because it can have a high clay and high moisture
content can clog the bunker discharge opening.

High Moisture - A high moisture coal especially if it has a high ash fines
content can clog the bunker discharge opening.

FIG3-44n/2
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FIGURE 3-45: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM

For Insufficient Capacity In The Bunker

Have you checked for fine damp coal that hags_N _| Remove fine damp material that has become packed along the
become packed along the bunker walis?

walls of the bunkaer.

Y

flow from the bunker?

Have you chacked for coarse material -- rocks, N
wood, ete, -- or foreign objects that are obstructing | bunker.

Remove any coarse material that may be obstructing flow| from

Y

* If this problem reoccurs, it is .
ﬁely due to coal quality. Operational

most li

Coal Quality

Compare Fach of the Following Coal Quality
Characteristics with Contract Specifications.

1. Excess Coarsa
2. Excess Fines __(See Appendix A

3. High Ash For Test Methods)
4. High Moisture

Excess Coarse - Coarse coal particles and other foreign objects can clog the
bunker discharge opening.

Excess Fines - Fine coal because it can have a high clay and high moisture
content can pack or accumulate along bunker walls and clog the bunker
discharge opening.

High Ash - A high ash coal because it can have a high clay and high moisture
content can pack or accumulate along bunker walls and clog the bunker
discharge opening.

High Moisture - A high moisture coal especially If it has a high ash fines
content can pack or accumulate aiong bunker walls and clog the bunker
discharge opening.

FIG3-45n/2
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FIGURE 3-46: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Erratic Feeding From The Coal Bunker

Have you checked for damp fine coal that has N | Check for fine coal that has accumulated or become packed
become packed along the bunker walls? along the bunker walls.

Y
Have you checked for rocks, woad, or large godl _| Check for rocks, wood, large coal particles or other foreia‘-n
* particles that may be obstructing coal flow? objects that may be obstructing coal flow from the bunkef.

Y

* If this Eroblem reoccurs, it is )
most likely due to coal quality. Operational

Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.

1. Excess Coarse
2. Excess Fines __(See Appendix A

3. High Ash For Test Methods)
4. High Moisture

Excess Coarse - Coarse coal particles and other foreign objects can clog the
burnker discharge opening.

Excess Fines - Fine coal because it can have a high clay and high moisture
content can pack or accumulate along bunker walls and cleg the bunker
discharge opening.

High Ash - A high ash coal because it can have a high clay and high meisture
content can pack or accumulate along bunker walls and clog the bunker
discharge opening.

High Moisture - A high moisture coal especially if it has a high ash fines
content can pack or accumulate along bunker walls and clog the bunker
discharge opening.

FIG3-46n/2
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FIGURE 3-47: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Pluggage In The Coal Hopper

Does the hopper have a cut-off gate? Check to see that the gate Is completely opened and seclred.

IN

« | Have you checked for large rocks, wood, pieseﬂof Check for and remove large rocks, wood, pieces of coal that
coal, that are preventing coal flow onto the grate? | are preventing coal flow onto the grate,

lv
Have you checked for pluggage inthe coat | N [Check for pluggage in the coai feeder.
feeder? NCTE: See Qperational Section of Figure 3-41.

I
Have you checked for pluggage in the coal N [Check for pluggage in the coal bunker.
bunker? NOTE: See Operational Section of Figure 3-44.

WY
‘ . Check for pluggage in the coal feed conveyor.
Have you checked for pluggage in you coal feddl _i NOTE: See figure 5-5 to identify the type of coal feed
conveyor? conveyor you have and follow the Operational Section of the
corresponding logic diagram for pluggage.

y

Y
Check your automatic coal reclaim for pluggage.
Have you checked your automatic coal recla1m Fog Y puggag

NOTE: See figure 5-5 to identify the type of coal feed
pluggage? conveyor you have and follow the Operational Section of the

corresponding logic diagram for pluggage.

Y

* |f this problem reoccurs, it is .
most IiEer due to coal quality. Operational

Coal Quality

l Compare Each of the Following Coal Quality

Characteristics with Contract Specifications.

1. Excess Coarse
2. Excess Fines __(See Appendix A

3. High Ash For Test Methads)
4, High Moisture

Excess Coarse - Coarse coal particles and other foreign objects can clog the
hopper discharge opening.

Excess Fines - Fine coal because it can have a high clay and high moisture
content can clog the hopper discharge opening.

High Ash - A high ash ccal because it can have a high clay and high moisture
content can clog the hopper discharge cpening.

High Moisture - A high moisture coal especially if it has a high ash fines
content can clog the hopper discharge opening.

FiG3-47rv/2
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FIGURE 3-48: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM

Insufficient Capacity In The Coal Hopper
l Have you checked the level of coal in the ho;}gé\l? Check the level and fill the hopper with coal. ‘

Y
i

Y .| Check to see that the cut-off gate has been opened completsly

. ?
Does the heopper have a cut-off gate? and is in a secure posttion.

VN
, | Have you checked for damp fine coal sticking t& | Check for fine damp coal sticking to the hopper walls
the hopper walls obstructing coal flow? obstructing coal flow,
Y

» | Have you checked for racks, wood, or large godll | Check for rocks, wood, large coal particles or other forei;n
particles or foreign objects preventing coal flew? | cbjacts that may be preventing coal flow?

Y

\
l Have you checked the coal regulating gate? _N4 Check and adjust the position of the coal regulating gate
L

Y
¥
‘ Do you have a chain and traveling grate? }_Y_[ Check and adjust the grate speed to the proper satting. }

N
¥
! Do you have a vibrating grate? L__JY Check and adjust the interval and duration of vibratio'ns.—‘
T
I N
* |f this problem reoccurs, it is L i
most IiEer due to coal quality. ‘ Operational

l Coal Quality

Carnpare Each of the Following Coal Quality

Characteristics with Contract Specifications.

1, Excess Coarse
2, Excess Fines _ (See Appendix A

3. High Ash For Test Methods)
4, High Moisture

Excess Coarse - Coarse coal particies and other foreign objects can clog the
hopper discharge opening.

Excess Fines - Fine coal because it can have a high clay and high moisture
content can pack or accumulate along hopper wall and clog the hopper
discharge opening.

High Ash - A high ash coal because it can have a high clay and high moisture
content can pack or accumulate along hopper wall and clog the hopper
discharge opening.

High Moisture - A high moisture coal especially if it has a high ash fines

‘ content can pack or accumulate along hopper wall and clog the hopper

discharge opening. ;

| FIG3-40ry2




c52 USACERL TR 97/14, Vol 2

FIGURE 3-49: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Erratic Feeding From The Coal Hopper

&

Have you checked for damp fine coal sticking

* the hopper walls? Check for fine damp coal sticking to the hopper walls.
Y
« | Have you checked for rocks, wood, or large godll | Check for rocks, wood, large coal particles or other foreign
particles or foreign objects? objects that may be obstructing coal flow.
Y

Is the hopper cut-off gate secursly open?

N _| Check to see that the hopper cut-off gate has been secu ) ly
opened. T ’

N

* If this ﬁroblem reoccurs, it is .
most likely due to coal quality. Operational

1 Coal Quality

Compare Each of the Foillowing Goal Quality

Characteristics with Contract Specifications.

1, Excess Coarse
2. Excess Fines __(See Appendix A

3. High Ash For Test Methcds)
4. High Moisture

Excess Coarse - Coarse coal particles and other foreign objects can clog the
hopper discharge opening.

Excess Fines - Fine coal because it can have a high clay and high moisture
content can pack or accumuiate along hopper wall and clog the hopper
discharge opening.

High Ash - A high ash ccal because it can have a high clay and high moisture
content can pack or accumulate along hopper wall and clog the hopper
discharge cpening.

High Moisture - A high moisture coal especially if it has a high ash fines
content can pack or accumulate along hopper wall and clog the hopper
discharge opening.

FIG3-48n/2



USACERL TR 97/14, Vol 2 C53

FIGURE 3-50: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Excess Wear Of The Feeder Distributor Mechanism

. | Have you checked to see that fine damp coa isN | Check to see that fine damp coal is not packing or
not packed in screw feeder or in retort chamber? | accumulating in the screw feeder or retort chamber.

Y
Have you checked the speed of the ram or s¢rabl Check and adjust the speed of the screw feeder or the
foeder? length of stroke of the ram feeder.

Y

. Adjust pusher plates to regulate coal flow from the
Have you adjusted the secondary pusher pla}e.u~ retort chamber.

N

most likely due to coal quality. Operational
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l Coal Quality

Compare Each of the Fellowing Coal Quality
Characteristics with Contract Specifications.

'

* {f this ﬁroblem reoccurs, it is }

1. Abrasion )
2. Relative Free Quartz (See Append|x A
3. High Ash For Test Methods})

Abrasion - Abrasion is the sandpaper effact of particles moving in contact with
the screw or ram feaeder or retort chamber. A highly abrasive materiai can
wear away maetal surfaces,

Relative Free Quartz (RFQ) - The RFQ value represents the amount of segregated

quartz particles in coal and is used to evaluate a coal's abrasiveness.

High Ash - A high ash coal having a high impurities content -- clay, slate,

sand, quartz -- can wear away metal surfaces as it comes in contact with the
screw or ram feeder or retort chamber.

FiG33-50n/2
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FIGURE 3-51: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Pluggage In The Feeder Distributor Mechanism

Check to see that fine damp coal is not packing or

« | Haveyou checked to see that fine damp coa isN
er? | accumulating in the screw feeder or retort chamber.

neot packed in screw feeder or in retort cham

Y
Have you checked the speed of the ram or s¢redl Check and adjust the speed of the screw feeder or the
feeder? length of stroke of the ram feeder.

Y

. Adijust pusher plates to regulate coal flow from the
Have you adjusted the secondary pusher p[a}e—?i~ retort chamber.

N
* If this problem reoccurs, it is .
most likely due to coal quality. Operational
| Coal Quality

Compare Each of the Following Ccal Quality

Characteristics with Contract Specifications.

1. Excess Coarse ‘

2. Excess Fines __{See Appendix A

3. High Ash [ For Test Methods)
4. High Moisture |

Excess Coarse - Coarse coal particles can become lodged between the ram or screw
feeder and the casing surrounding the feeder, and can also become lodged in
the retort chamber.

Excess Fines - Fine coal high in clay and moisture can become packed around the
screw feader or in the retort chamber, and around secondary pusher piates,

High Ash - A high ash coalf because it can have a high clay and high moeisture
content can become packed around the screw feeder or in the retort chamber
and around the secondary pusher plates.

High Moisture - A high moisture coal especially if it has a high ash fines
content can pack or accumulate around the screw feeder or in the retort
chamber and around secondary pusher plates.

FIG3-51ry2
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FIGURE 3-52: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Insufficient Capacity Of The Feeder Distributor Mechanism

. | Haveyou checked to see that fine damp coai isN
not packed in screw feeder or in retort chamt}er?

Check to see that fine damp coal is not packing or
accumulating in the screw feeder or retort chamber.

b
Have you checked the speed of the ram or Sé_mw__ Check and adjust the speed of the screw feeder or the
feeder? | length of stroke of the ram feeder.
Y

retort chamber.

| Have you adjusted the secondary pusher pl ‘ 4‘_1 Adjust pusher plates to regulate coal flow from the

N

* |f this ﬁroblem reoceurs, it is
most likely due to coal quality.

—— emss EEE e I S T Nn D e A S S e E —

1 Compare Each of the Following Coal Quality

‘ Characteristics with Contract Specitications.

1. Excess Coarse
2. Excess Fines _ {See Appendix A

3. High Ash For Test Methods)
4. High Moisture

Operational
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Coal Quality

the retort chamber.

and around the secondary pusher plates.
High Maisture - A high moisture coal especially if it has a high ash fines

chamber and around secondary pusher plates.

Excess Coarse - Coarse coal particles can become lodged between the ram or screw
feeder and the casing surrounding the feeder, and can also become lodged in

Excess Fines - Fine coal high in clay and moisture can become packed around the
screw feeder or in the retort chamber, and around secondary pusher plates.

High Ash - A high ash coal because it can have a high clay and high moisture
content can become packed around the screw feeder or in the retort champer

content can pack or accumulate around the screw feeder or in the retort

FIGa-52r/2
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FIGURE 3-53: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Erratic Feeding From The Feeder Distributor Mechanism

Have you checked to see that fine damp coalisN _ Check to ses that fine damp coal is not packing o
not packed in screw feeder or in retort chamber? | agcumulating in the screw feeder of retort chamber.

Y
3
Have you checked the speed of the ram or sqreld | Theck and adjust the speed of the screw feeder or the
feader? Jengh of stroke of the ram feeder.
Y

! Adjust pusher plates to regulate coal flow from the
Have you adjusted the secondary pusher pla}vfy—v retort chamber.

N
* If this ﬁrobiem reoccurs, it is .
most likely due to coal quality. Operational
, Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.

1. Excess Coarse
2. Excess Fines __(See Appendix A

3. High Ash For Test Methods)
4. High Moisture

Excess Cearse - Coarse coel particles can become lodged between the ram or screw
feeder and the casing surrounding the feeder, and can also become lodget in
the retort chamber.

Excess Finas - Fine coal high in clay and moisture can becoms packed around the
screw feeder or in the retort chamber, and around secondary pusher plates.

High Ash - A high ash coal because it can have a high clay and high moisture
content can become packed around the screw feeder or in the retort chamber
and around the secondary pusher piates.

High Moisture - A high moisture coal especially if it has a high ash fines
content can pack or accumulate around the screw feeder or in the retort
chamber and around secondary pusher plates.

FIG3-52n/2
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FIGURE 3-54: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Insufficient Capacity And Inability To Meet Load
(Boiler)

Have you checked to see that the boiler is

operating at the excess air level recommand Inspect and adjust the air supply to the boiler.
the manufacturer?
I

Have you checked the FD fan speed, FD fan ni¥__| Check and adjust FD fan dampers, FO fan inlet vanes and
vanes and FD fan dampers? and FD fan speed to balance air flow through grates.

Ik

Have you checked the cverfire air jets?

Y

Have you checked the screw or ram feed N _|Check and adjust the speed of the screw feeder or ram féeder
adjustment? length of stroke.

Y

N | Check and adjust overfire air jets so as to improve mixing
combustible gases and keep flame off of boiler walls.

Check and adjust the length of stroke of the secondary ram

N
Have you checked the pusher plates adiustrﬂLnt‘?-"' or pusher plates.

Y

Have you checked the ID fan inlet vanes, 1D fan N | Check and adjust ID fan inlet vanes, 1D fan dampers, and
dampers, and ID fan speed? 1D fan speed to balance gas flow through chimney.

Y

Operational

Coal Quality

See nest page for Coal Quality Section

FIG3-54r/2
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IGURE 3-54 (continued): UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRA?
For Insufficient Capacity And Inability To Meet Load
(Boiler)

See operational section on previous page.

Operational
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Coal Quality

Compare Each of the Following Coal Guality
Characteristics with Contract Spacifications

l

. Low Heating Value
. Low Volatile Matter
. High Fixed Carbon
. High ASH

. Excess Coarse

. Excass Fine

. Low Moisture

(See Appendix A
For Test Methods)

~N oW =

Low Heating Value - If the coal is lower in heating value more will need to be
burned to meet demand which can lead to increase operation and maintenance of
storage and handling equipment.

Low Volatile Matter - Because the volatiles help ta ignite the coal, a coal low
in volatite matter will not produce enough heat to ignite the coal.

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen
in the furnace high combustible losses can occur.

High Ash - If excessive ash particles can become sufficiently thick on the grate
to seriously restrict air flow through the grate and fuel bed making it
difficult to complete combustion.

Excess Coarse - Coarse coal tends to segregate in coal conveying equipment and
hoppers causing uneven burning, an uneven ash and coal bed on the grate.

Excess Fines - Too many fines can cake (aggiomerate) or fuse into large masses
(Clinkers) interfering with uniform airflow through the grate and fuel bed
making it difficult to complete combustion.

Low Moisture - Dry coat ¢can get entrained and carried out with the combustion
gases resulting in high combustion losses.

FIG3-54np/2
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FIGURE 3-55: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Reduced Boiler Efficiency

{ Have you checked to see that the boiler is

operating at the excess air level recommended By Inspect and adjust the air supply to the bailer.
the manufacturer?
Ly

|rHave you checked the FD tfan speed, FD fan inlél _| Check and adjust FD fan dampers, FD fan inlet vanes and
‘vanes and FD fan dampers? and FD fan speed to balance air flow through grates.

Y

Have you checked the overfire air jets?

I

Have you checked the screw or ram feed N _| Check and adjust the speed of the screw feeder or ram fgeder
adjustment? length of stroke.

Y
Have you checked the secondary ram or pusTerN Check and adjust the length of stroke of the secondary rjm

N | Check and adjust overfire air jets so as to impreve mixing
combustible gases and keep flame off of boiler walls.

plate adjustment? or pusher plates so as to regulate coal flow onte grate,

Y

. 1
Hyac:';igg;’ checked the velocity of gas flow thr?—”ﬂz-i Check and adjust velocity of gas flow through cyclone.
c ‘

Y
Y

Have you checked to see that fly ash reinjectionN
lines are not plugged?

Check for plugged flyash reinjection lines.

Y
Have you checked the |0 fan inlet vanes, D fan N Check and adjust ID fan inlet vanes, |D fan dampers, and
dampers, and ID fan speed? ID fan speed to balance gas flow through chimney.
Y
Operational
Coal Quality
|
|
Y

See nest page for Coal Quality Section

FIG3-86n/2
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IGURE 3-55 (continued): UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRALI
For Reduced Boiler Efficiency

See operational section on previous page.

Operational
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Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications

L
1. Lew Volatile Matter
2. High Fixed Carbon (See Appendix A
3. Excess Fine For Test Methods)
4, Low Moisture

Low Volatiie Matter - Because the volatiles help to ignite the ceal, a coai low
in volatile matter will not produce enough heat to ignite the coal.

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen
in the furnace high combustible losses can ocour.

Excess Fines - Too many fines can cake {agglomerate) or fuse into large masses
(Clinkers) interfering with uniform airflow through the grate and fuel bed
making it difficult to complete combustion.

Low Moisture - Dry coal can get entrained and carried out with the combustion

Fi33-55m/2
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FIGURE 3-56: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Corrosion On The Grate

[

Have you checked to see that the boiler is
operating at the excess air level recommende
the manufacturer?

I

Inspect and adjust the air supply to the boiter.

Have you checked the FD fan speed, FD fan |niéd

Check and adjust FD fan dampers, FD fan inlet vanes and

vanes and FD fan dampers?

and FD fan speed to balance air flow through grates.

Ly
1
Have you checked the screw or ram feed N Check and adjust the speed of the screw feeder or ram feeder
adjustment? length of stroke so as to reguiate coal flow into retort chamber.
Y

piate adjustment?

or pusher plates so as to regulate coal flow ento grate.

Have you checked the secondary ram or pust‘gerN | Check and adjust the length of strake of the secondary rjm

v

Check and adjust overfire air jets so as {o improve mixing

Have you checked the overfire air jets?

combustible gases and keep flame off of boiler walls.

v

Operational

Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications

;

1. High Chlorine
2. High Sulfur

3. High Ash

4, Excess Fines

) {See Appendix A
For Test Methods)

High Chlorine - Chlorine in

and form a corrosive depaosit on the grate.

High Sultur - Sulfur in the coal can react during the combustion process and
form a corrosive deposit on the grate.

High Ash - Ash high in clays and shale can react during the combustion process
to form a cerrosive deposit on the grate,

Excess Fines - Fines high in ash -- clay and shale -- can react during the
combustion process to form a corrosiva deposit on the grate.

the coal can react during the combustion process

FIGa-56rv2
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FIGURE 3-57: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Segregation On The Grate

Have you checked the screw or ram feed Check and adjust the speed of the screw feeder or ram f%eder
adjustment? length of stroke so as to regulate coal flow into retort chamber.

\FY

Have you checked the secondary ram or pushedN _| Check and adjust the length of stroke of the secondary ram
plate adjustment? or pusher plates so as to regulate coal flow onto grate.
I

) | Check the hopper for erratic feeding.
Have you chacked the hopper for erratic f%% NOTE: See Operational Section of Figure 3-49.

Y

Operational

Coal Quality

Comparg Each of the Following Coal Quality
Characteristics with Contract Specifications.

l
|

1. Excess Coarse i__(See Appendix A
2. Excess Fines For Test Methods)

Excess Coarse - Coarse coal tends to segregate in the coal-conveying ecquipment,
hoppers, and in one area of the grate causing uneven feeding and uneven burning
respectively.

SR Excess Fines - A high fines coal segregated in one area on the grate can lead to

high particutate loading, high combustible heat losses and severe clinkering

problems.

FIQ3-57n/2
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FIGURE 3-58: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Pressure Drop Across The Grate

) Check the hopper for erratic feeding.
* |Have you checked the hopper for erratic fee%m}* NOTE: See OFF))ZrationaI Section of gigure 3-49.

Y
N N | Check the hopper for pluggage
" .
Have you checked the hopper for pluggage? NOTE: See Qperational Section of Figure 3-47.
Y
Y
Have you checked the screw or ram feed Check and adjust the speed of the screw feeder or ram faeder
adjustment? length of stroke 50 as to regulate coal flow into retort chamber.

I

Have you checked the secondary ram or pushefN _; Check and adjust the length of stroke of the secondary ram
plate adjustment? or pusher plates so as to regulate coal flow onto grate.
|

IY
* If this problem reoccurs, it is .
most likely due to coal quality. Operational
Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications

:

1. High Free Swelling Index ]
2. Excess Fines (See Appendix A
3. High Ash For Test Methods)

High Free Swelling Index- Coal having a high free swelling index will fikel
cake (agglomerate) or fuse into large masses {clinkers) interfering
with uniform air flow through the grate and fuel bed.

Excess Fines- A ccal with too many fines can cake (agglomerate) or fuse |nto
large masses (clinkers} interfering with uniferm air flow through
the grate and fuel bed.

High Ash- Ash on the grate can become thick enough to seriously restrict|ai
flow through the grate and the fuelbed.

r

FIG3-58n/2




C64 USACERL TR 97/14, Vol 2

FIGURE 3-59: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Uneven Ashbed On The Grate

Have you checked to see that the boiler 1s

operating at the excess air level recommende inspect and adjust the air supply to the bailer.
the manufacturer?
LY

Have you checked the FD fan speed, FD fan [nl#f _| Check and adjust FD fan dampers, FD fan inlet vanes ang
vanes and FD fan dampers? and FD fan speed to balance air flow through grates.

LY

Have you checked the screw or ram feed Check and adjust the speed of the screw feeder or ram feeder
adjustmant? length of stroke so as to regulate coal flow into retort chamber.

Y
]
Have you checked the secondary ram or pus?erN Check and adjust the length of stroke of the secondary rjm

plate adjustment? or pusher plates so as to regulate coal flow onto grate.

Y
J

N | Check and adjust overfire air jets so as to improve mixing
combustible gases and keep flame off of boiler walls.

Have you checked the overfire air jets?

Y

Operational

Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications

!

1. Excess Coarse
2. Excess Fines

(See Appendix A

3, High Moisture For Test Methods)
4. High Free Swelling |ncle)(|

Excess Coarse - Coarse coal tends to segregate in the coal conveying equipment
and in the hopper causing uneven feeding, uneven burning and an uneven ash
coal bed.

Excess Fines - A high fines coal can segregate in cne area of the grate causing
uneven burning.

High Moisture - Wet coal may clog in chutes or hopper causing uneven or erratic
feeding, uneven burning and an uneven ash or coal bed.

High Free Swelling Index(FSI) - Coking coals -- the FS| is an indication of the
coking tendencies of coal -- tend to sweli and produce a deep fuel bed.

FIG3-53n/2
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FIGURE 3-60: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Uneven Coalbed On The Grate

Have you checked the screw or ram feed Check and adjust the speed of the screw feeder or ram feeder
adjustment? length of stroke so as to regulata coal flow into retort chamber.

v

Have you checked the secondary ram or pus e [ Check and adjust the length of stroke of the secondary rjm

plate adjustment? or pusher plates so as to regulate coal flow onto grate.
Y
i
Have you checked the FD fan speed, FO fan ini#d __| Check and adjust FD fan dampers, FD fan inlet vanes and
vanes and FD fan dampers? and FD fan speed to balance air flow through grates.
v
| Operational
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Coal Quality

i
Compare Each of the Following Coal Quality
Characteristics with Contract Specifications

Y
1. Excess Coarse
2. Excess Fines (See Appendix A
3. High Moisturs For Test Methods)
4. High Free Swelling Index

Excess Coarse - Coarse coal tends to segregate in the coal conveying equipment
and in the hopper causing uneven feeding, uneven burning and an uneven ash
coal bed.

Excess Fines - Fine coal tends to segregate in coal-conveying equipment and
hoppers causing uneven feeding, uneven burning, and an uneven ash and|coal bed.

High Moisture - Wet coal may clog in chutes or hopper causing uneven or erratic
feeding, uneven burning and an uneven ash or coal bed.

High Free Swefiing Index{FSl) - Coking coals -- the FSI is an indication of the
coking tendencias of coal -- tend to swell and produce a deep fuel bed.

FIG3-560rv2
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FIGURE 3-61: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Uneven Burning On the Grates

Have you checked to see that the boiler is

operating at the excess air level recommende, Inspect and adjust the air supply to the boiler,
the manufacturer?

I
Have you checked the FD fan speed, FD fan |nléd _| Check and adjust FD fan dampers, FD fan inlet vanes anc
vanes and FD fan dampers? and FD fan speed to balance air flow through grates. |

Iv

Have you checked the screw or ram feed Check and adjust the speed of the screw feeder or ram f eder
adjustment? length of stroke so as to reguiate coal flow into retort chanl'nber,

Y

Have you checked the secondary ram or pushe™ _| Check and adjust the length of stroke of the secondary ram
plate adjustment? or pusher plates so as to regulate coal flow onto grate.

Y

i
'

N | Check and adjust overfire air jets so as to improve mixing
combustible gases and keep flame off of boiler walls.

Have you checked the overfire air jets?

Operational

Coal Quality

Compare Each of the Following Coat Quality |

Characteristics with Contract Specifications ‘

1. Excess Coarse w
2. Excess Fines (See Appendix A 4‘
|

3. High Moisture For Test Methods)
4. High Free Swelling Index

Excess Coarse - Coarse coal tends to segregate in the coal conveying equipment
and in the hopper causing uneven feeding, uneven burning and an uneven ash
coal bed.

Excess Fines - Fine coal tends to segregate in coal-convaying equipment and
hoppers causing uneven feeding, uneven burning, and an uneven ash and|coal bed.

High Moisture - Wet coal may clog in chutes or hopper causing uneven or erratic
feeding, uneven burning and an uneven ash or coal bed.

High Free Swelling Index(FSI) - Coking coals -- the FSI is an indication of the
coking tendencies of coal - tend to swell and produce a deep fuel bed.

FIG3-61n/2
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FIGURE 3-62: UNDERFEED STOKER TROUBLESHOOTING L.OGIC DIAGRAM
For Warped, Burnt, Cracked Grates

Have you checked to see that the boiler is

operating at the excess air level recommende Inspect and adjust the air supply to the bailer. E
the manufacturer?
LY

[Have you checked the FD fan speed, FD fan [nlé _| Check and adjust FD fan dampers, FD fan inlet vanes an
Eivanes and FD fan dampers? and FD fan speed to balance air flow through grates.

LY

Have you checked the screw or ram feed Check and adjust the speed of the screw feeder or ram fgeder
adjustment? length of stroke so as to regulate coal flow into retort chamber.

Y

Have you checked the secondary ram or pusheN _| Check and adjust the length of stroke of the secondary ram
plate adjustment? or pusher plates so as to regulate coal flow ento grate.

Y
1

! e N | Check and adjust overfire air jets so as {o improve mixing
} Have you checked the overfire air jets? combustible gases and keep flame off of boiler walls.

Y

L Operational

B i B
Coal Quality

1
Compare Each of the Following Coal Quality

Characteristics with Contract Specifications

'

1. Excess Coarse
2. Excess Fines
3. Low Ash

4. High Moisture

(See Appendix A
For Test Methods) I

i
}

ﬁ

. ) !
Excess Coarse - Cearse coal can segregate in one area of the grate creating a !

thin coal or ash bed on another area of the bed exposing the grates and tuyleres
to the furnace heat.
Excess Fines - Fine coal can segregate in one area of the grate creating a thin
coal or ash bed exposing the grates and tuyeres to the furnace heat,
Low Ash - The grates and tuyeres depend upon a covering of ash to protect them
from the furnace heat, and a low-ash coal may not provide adequate protection
High Moisture - Wet coal can clog in the supply chute or coal hopper while the

stoker is in operation causing the grates and tuyeres to become exposed tq the
furnace heat.

FiG3-62r/2
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FIGURE 3-63: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Clinkers On The Grate

Have you checked to see that the boiler is

operating at the excess air level recommende ' Inspect and adjust the air supply to the boiler.
the manufacturer?
Ly

Have you chacked the FD fan speed, FD fan nléd _| Check and adjust FD tan dampers, FD fan inlet vanes and
vanes and FD fan dampers? and FD fan speed to balance air flow through grates.

Ly

Have you checked the screw of ram feed Check and adjust the speed of the screw feeder or ram fnﬁ;der

adjustment? length of stroke so as to regulate coal flow into retort chamber.
Y

Have you checked the secondary ram or pusheN _| Check and adjust the length of stroke of the secondary ram
plate adjustment? or pusher plates so as to regulate coal flow onto grate.

Y
Y

N__| Check and adjust overfire air jets so as to improve mixing
combustible gases and keep flame off of boiler walls.

Have you checked the overfire air jets?

Y

Operational

b e e CEI I G . G, G M e NP SIS S S

Coal Quality

Carnpare Each of the Foliawing Coal Quality

Characteristics with Contract Specifications.

1. High Free Swelling

2. Low Ash Fusion TemperatuL(See Appendix A
For Test Methods)

3. Excess Fines

High Free Swelling index- Coal having a high free swelling index will likely
cake (agglomerate) or fuse into large masses (clinkers) interfering
with uniform air flow through the grate and fuel bed.

Low Ash Fusion Temperature- Coal with a low ash fusion temperature will become
plastic or liquid forming a fused mass (clinker) on the grate surface.
Clinkers can shut off air openings in tuyeres and interfere with
the movement of fuel on the grate.

Excess Fines- Coal with too many fines can cake (agglomerate) or fuse irto
large masses (clinkers) interferring with uniform air flow through
the grate and fuel bed,

FiG3-63n/2
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FIGURE 3-64: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Carbon Burnout On The Grate

E Have you checked to see that the boiler is

F operating at the excess air level recommende Inspect and adjust the air supply to the boiler.
the manufacturer? ]

I
Have you checked the FD fan speed, FD fan |ni#f _| Chack and adjust FD fan dampers, FD fan inlst vanes and
vanes and FD fan dampers? and FO fan speed to balance air flow through grates.

v

Have you checked the screw or ram feed Check and adjust the speed of the screw feeder or ram fgeder
adjustment? length of stroke so as to regulate coal flow into retort chambar.

e
Have you checked the secondary ram or pushef _{ Check and adjust the length of stroke of the secondary r im
plate adjustment? or pusher plates so as to regulate coal flow onto grate. j

t

I

N __| Check and adjust overfire air jets so as to improve mixing
combustible gases and keep flame off of boiler walls.

Have you checked the overfire air jets?

Y

Operational

e
|

Coal Quality

T
Compare Each of the Following Coal Quality

Characteristics with Contract Specifications

[

Y
1. High Fixed Carbon
2. Low Volatile Matter (See Appendix A
3. Excess Fines For Test Methods)

4. High Moisture

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen
to react with the carbon in the furnace high combustible losses can occur.
Unburnt carbon will be carried over the grate into the ashpit.

Low Volatile Matter - Because the volatiles help to ignite the coal, & coal low
in volatile matter will not produce enough heat to ignite the coal. Unburnt

L carbon will be carried over the grate into the ashpit.

Excess Fines - Too many fines on the grate can lead to high particulate loadings
because they are easily carried out of the furnace and high combustible losses
because the particulate loadings carry carbon out of the furnace.

High Moisture - The more moisture there is, the [onger it takes for the coal to
heat to its ignition temperature, and therefore the harder it is to ignite the
coal. Unburnt carbon can then get carried over the grate into the ash pit if
there is not enough time allowed for the coal to hurn on the grate.

FIG3-84r/2
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FIGURE 3-65: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM

For Corrosion Of Heat Transfer Surfaces
(Refractory Surfaces)

Have you checked to see that the boiler is
operating at the excess air levei recommende

the manufacturer?
by

Inspect and adjust the air supply to the boiler,

Have you checked the FD fan speed, FD fan |ni# | Check and adjust FD fan dampers, FD fan inlet vanes and
vanes and FD fan dampers? and FD fan speed to balance air flow through grates.
Iy
N

Have you checked the screw or ram feed

length of stroke so as to regulate coal flow inte retort chamber.

» Check and adjust the speed of the screw feeder or ram fj;der

adjustment?
Iy

Have you checked the secondary ram or pusheN

plats adjustment?

Check and adjust the length of stroke of the secondary raim
or pusher plates so as to regulate coal flow onto grate.

Y

Have you checked the overfire air jets?

N _{Check and adjust overfire air jets so as to improve mixing

combustible gases and keep flame off of boiler walls.

Y

| Operational

Coal Quality

Compare Each of the Follewing Coal Quality

Characteristics with Contract Specifications

T

1

2. High Suifur
3. High Ash

1. High Chiorine

4, Excess Fines

(See Appendix A
For Test Methods)

High Chlorine - Chlerine in the coai can react during the combustion process
and form a corrosive deposit on refractory surfaces.

High Suifur - Sulfur in the coal can react during the combustion process and
form a corrosive deposit on refractory surfaces.

High Ash - Ash high in sodium and potassium can react during the combusticn
process to form a corrosive deposit on refractory surfaces.

Excess Fines - Fines high in ash -- sodium and potassium -- can react during the
combustion process to form a corrosive deposit on refractory surfaces.

FIG3-85n/2
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FIGURE 3-66: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Erosion Of Heat Transfer Surfaces
(Refractory Surfaces)

E Have you checked to see that the boiler is

operating at the excess air level recommende: Inspect and adjust the air supply to the bailer.
the manufacturer?

I
Have you checked the FD fan speed, FD fan [l _| Check and adjust FD fan dampers, FD fan inlet vanes anéﬂ

vanes and FD fan dampers? and FD fan speed to balance air flow through grates. |

v

i N

Have you checked the screw or ram feed Check and adjust the speed of the screw feeder or ram fqieder
adjustment? length of stroke so as to regulate coal flow into retort chaqnber.

I
Have you checked the secondary ram or pushe _| Check and adjust the length of stroke of the secondary ram
plate adjustment? or pusher plates so as to regulate coal flow onto grate.
Y

lHave you checked the overfire air jets?

N | Check and adjust overfire air jets so as to improve mixing
combustible gases and keep flame off of boiler walls.

Y

] Operational

Coal Quality

See next page for Coal Quality Section.

FIG3-86rv2
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1GURE 3-66 (continued): UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRA!

For Erosion Of Heat Transfer Surfaces
(Refractory Surfaces)

See Operational Section on previous page.

Operational

l Coal Quality

' Compare Each of the Following Coal Quality

Characteristics with Contract Specifications

:

1. High Relative Free Quart

2. High Fly-Ash Erosivity ,
3. High Ash (See Appendix A

4. Excess Fines For Test Methods)

5. Excess Coarse

High Relative Free Quartz(RFQ) - The RFQ value reprasents the amount of
segregated quartz particles in coal. The quartz particles entrained in the flue
gas can impinge on refractory surfaces eventually wearing away these surfaces.

High Fly-Ash Erosivity - Coal ash in the form of fly ash suspended in the
combustion gases can readily come in contact with refractory surfaces eventually
wearing away these surfaces.

High Ash - Ash suspended in the combustion gases can readily come in contact
with refractory surfaces eventually wearing away these surfaces.

Excess Fines - Fine coal suspended in the combustion gases can readily come in
contact with refractory surfaces eventually wearing away these surfaces.

Excess Coarse - Coarse coal particles suspended in the combustion gases can
readily come in contact with refractory surfaces eventually wearing away
the surface.

FIG3-66nb/2
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FIGURE 3-67: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Slagging/Spalling Of Heat Transfer Surfaces
(Refractory Surfaces)

Have you checked to see that the boiler is
operating at the excess air level recommende
the manufacturer?

Inspect and adjust the air supply to the boiler.

iy
Have you checked the FD fan speed, FD fan [nl# _| Check and adjust FD fan dampers, FD fan inlet vanes and
vanes and FD fan dampers? and FD fan speed to balance air flow through grates.

Iy
Have you checked the screw or ram feed N » Check and adjust the speed of the screw feeder or ram faeder
adjustment? length of stroke so as to regulate coal flow into retort chamber.

PY

Have you checked the secendary ram or pusieN | Check and adjust the length of stroke of the secondary ram
plate adjustment? or pusher plates so as to regulate coal flow onto grate.

Y

N 1 Check and adjust overfire air jets so as to improve mixing
combustible gases and keep flame off of boiler walls.

Have you checked the overfire air jets?

Y

Operational

Coal Quality

Compare €ach of the Following Coai Quality
Characteristics with Contract Specifications,

!

For Test Methods)

1. Low Ash Fusion Temperatur(see Appendix A

Low Ash Fusion Temperature - Coals with a low ash fusion temperature can
SN accumulate on refractory surfaces for a sufficient time to become plastic
or liquid; the resulting deposit will be a coarse fused mass. !
|
|
]

FIB3-87n/2
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FIGURE 3-68: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Corrosion Of Heat Transfer Surfaces
(Boiler Tubes and Water Walls)

Have you checked to see that the boiler is ‘
operating at the excess air level recommende Inspect and adjust the air supply to the boiler.

the manufacturer?
lv

Have you checked the FD fan speed, FD fan | _| Check and adjust FD fan dampers, FD fan inlet vanes and
vanes and FD fan dampers? and FD fan speed to balance air flow through grates.

Iy
Have you checked the screw or ram feed Check and adjust the speed of the screw feeder or ram fe‘leder

adjustment? length of stroke so as to regulate coal flow into retort chaqnber.

WY

Have you checked the secondary ram or pusheM™N _| Check and adjust the length of stroke of the secondary r m
plate adjustment? or pusher plates so as to regulate coal flow onto grate. T
Y

Have you checked the overfire air jets?

N__iCheck and adjust overfire air jets so as to improve mixing
combustible gases and keep flame off of boiler walls,

Y

Operational

Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications i

|
|
1

N

1. High Chicrine ‘
2. High Sulfur i_(See Appendix A

3. High Ash For Test Methods) '
4. Excess Fines |

|

\

High Chlorine - Chlorine in the coal can react during the combustion process
and form a corrosive deposit on heat transfer surfaces.

High Sulfur - Sulfur in the coal can react during the combustion process and
form a corrosive deposit on heat transfer surfaces.

High Ash - Ash high in sodium and potassium can react during the combustion
process to form a corrosive deposit on heat transfer surfaces.

Excess Fines - Fines high in ash -- sodium and potassium -- can react during the
combustion process to form a corrosive deposit on heat transfer surfaces

FiG3-68n/2
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FIGURE 3-69: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Erosion Of Heat Transfer Surfaces
(Boiler Tubes and Water Walls)

\ Have you checked to see that the boiler is

| operating at the excess air level recommend Inspect and adjust the air supply to the boiler.
| the manufacturer?

Iy
‘ Have you checked the FD fan speed, FD fan niéd | Check and adjust FD fan dampers, FD fan inlet vanes anf

; vanes and FD fan dampers? and FD fan speed to balance air flow through grates.

I

Have you checked the screw or ram feed Check and adjust the speed of the screw feeder or ram fgeder
adjustment? length of stroke so as to regulate coal flow into retort chamber.

Y

]

Have you checked the secondary ram or pus efN | Check and adjust the length of stroke of the secondary r m
plate adjustment? or pusher plates sc as to regulate coal flow ontc grate. 7
Y

Have you checked the overfire air jets?

N _|Check and adjust overfire air jets so as to improve mixing
combustible gases and keep flame off of boiler walls.

Y

Operational
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Coal Quality

See next page for Coal Quality Section.

FIG3-89n/2



C76 USACERL TR 97/14, Vol 2

FIGURE 3-63 (continued): UNDERFEED STOKER TROUBLESHQOTING LOGIC DIAGRAM
For Erosion Of Heat Transfer Surfaces
(Boiler Tubes and Water Walls)

See Operational Section on previgus page.

Operational

Coal Quality

Cempare Each of the Fallowing Coal Quality

Characteristics with Contract Specifications

:

. High Selative Free Cuarz

1

2. High Fly-Ash Erosivity (See Appendix A

3. High Ash

&, Excess Fines For Test Methods)
5. Excess Coarse

High Reiztve Free Quarz(AFG) - The RFQ value represents the amount of
segregated quartz garticles in coai. The quarz particles entrained in the fue
3as can impinge on heat ransfer surfaces evenlually wearing away these
surfaces.

Hign Fiy-2sh Srocsivity - Coal ash in the form of fiy ash suspenced in the
=mpuston gases can readily come in contact with heat transfer surfaces
aventually ‘wearing away thesa surfaces.

Hign Asn - Asi suspended in the cemeustion gases can readily come in contact
w~ith heat vansfer surfaces eventuaily wearing away hese surfaces.

Excess Fres - Fine coal suspended in the combustion gases can reacily come in
contact with heat ransfer surfaces evenwally wearing away hese surfaces.

Excess Cearse - Coarse coal particles suspended in the combusion gases can
seacily come in contact with heat transfer surfaces evenliually wearing away
e surface.

FIGS-59n0:2
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crn?

FIGURE 3-70: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM

For Slagging/Spalling Of Heat Transfer Surfaces
(Boiler Tubes and Water Walls)

Have you checked to see that the boiler is
operating at the excess air level recommende
the manutacturer?

by

Inspect and adjust the air supply te the boiler.

[Have you checked the FD fan speed, FD fan |nidf

| vanes and FD fan dampers?

and FD fan speed to balance air flow through grates.

Ty

Have you checked the screw or ram feed

adjustment?

Check and adjust the speed of the screw feeder or ram fti’n

Y

plate adjustment?

Have you checked the secondary ram or pusTelN

or pusher plates so as to regulate coal flow onto grate.

Check and adjust the length of stroke of the secondary rg

Y

L

Have you checked the overfire air jets?

N | Check and adjust overfire air jets sc as to improve mixing

combustible gases and keep flame off of boiler walls.

VY

anough to keep ash from building up?

Are you opening sootblowers at cycles frequ&ntN

: Increase sootblowing cycles.

Y

Coal Quality

!

Characteristics with Contract Specifications.

\ Compare Each of the Following Coai Quality

'

1. Low Ash Fusion Temperatu (See Appendix A

For Test Methods)

Low Ash Fusion Temperature- Coal with a low ash fusion temperature can ‘
accumulate on heat transfer surfaces for a sufficient time to become plastic

or liquid. The resulting deposit will be a coarse fused mass. Coal-ash slag
does not conduct heat readily and thus decreases the amount of heatl reaching
wall tubes, lowering the quantity of steam produced.

|

Check and adjust FD fan dampers, FD fan inlet vanes anf

eder
length of stroke so as to regulate coal flow into retort chainber.

Operational
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FIG3-70n/2
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FIGURE 3-71: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Fouling Of Heat Transfer Surfaces
(Boiler Tubes and Water Walls)

Have you checked to see that the boiler is

operating at the excess air level recommended By Inspect and adjust the air supply to the boiler.
the manufacturer?
I

| Have you checked the FD fan speed, FD fan |nléd _| Check and adjust FD fan dampers, FD fan infet vares and
vanes and FD fan dampers? and FD fan speed to balance air flow through grates.

Tv

Have you checked the screw or ram feed Check and adjust the speed of the screw feeder or ram fj:der

adjustment? length of stroke so as to regulate coal flow into retort chambver.
Y

Have you checked the secondary ram or pushief™N _| Check and adjust the length of stroke of the secondary ram
plate adjustment? or pusher plates so as to regulate coal flow onto grate.

Y

N__|Check and adjust overfire air jets so as to improve mixing
combustible gases and keep flame off of beiler walls.

Have you checked the overfire air jets?

Y

Are you opening sootblowers at cycles frequelntN
enough to keep ash from building up?

1 Increase sootblowing cycles.

Y

Operational

Coal Quality

Compare Each of the Fotlowing Coal Quality

Characteristics with Contract Specifications.

l

1. Low Ash Fusion TemperatUﬁ(See Appendix A
2. High Free Alkalies ‘ For Test Methods)

Low Ash Fusion Temperature - Coal with a jow ash fusion temperature can
accumutate on tube surfaces, insulating the metal so that not enough heat is
el transfered to raise the stream temperature to design level.
High Free Alkalies - Alkalies, specifically sodium and potassium, join with
other elements in combinations that produce low ash fusion temperatures.

FIG3-71ry3
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FIGURE 3-72: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Corrosion Of Heat Transfer Surfaces
(Baffles)

Have you checked to see that the boiler is

operating at the excess air level recommende‘:LBL Inspect and adjust the air supply to the boiler.
the manufacturer?
I

Have you checked the FD fan speed, FD fan ni#t _| Check and adjust FD fan dampers, FD fan inlet vanes ang
vanes and FD fan dampers? and FD fan speed to balance air flow through grates.

Iv

‘ Have you checked the screw or ram feed Check and adjust the speed of the screw feeder or ram faeder

adjustment? length of stroke s¢ as to regulate coal flow into retort charInber.
T

1Y
Have you checked the secondary ram or pusheN _| Check and adjust the length of stroke of the secondary r im
plate adjustment? or pusher plates so as to regulate coal flow onto grate. 1

Y

'

N 1 Check and adjust cverfire air jets so as to improve mixing
combustible gases and keep flame off of boiler walls.

| Have you checked the overtire air jets?

Operational

Coal Quality

Compare Each of the Following Ceal Quality

Characteristics with Contract Specifications.

1. High Chlerine
2. High Suffur (See Appendix A

3. High Ash For Test Methods)
4. Excess Fines

High Chlorine - Chlorine in the ceal can react during the combustion process
and form a corrosive deposit on the baffles.

High Sulfur - Sulfur in the coal can react during the combusticn process and
form a corrosive deposit on the baffles.

High Ash - Ash high in sodium and potassium can react during the combustion
pracess to form a corrosive deposit on the baffles.

Excess Fines - Fines high in ash -- sodium and potassium -- can react during the
combustion process to form a corrosive deposit on baffles.

FIG3-72ry3
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FIGURE 3-73: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Erosion Of Heat Transfer Surfaces
(Baffles)

Have you checked to see that the boiler is

operating at the excess air level recommende Inspect and adjust the air supply to the boiler,
the manufacturer?
by

Have you checked the FD fan speed, FD fan |ni#l _i Check and adjust FD fan dampers, FD fan inlet vanes and
vanes and FD fan dampers? and FD fan speed to balance air flow through grates.

I

Have you checked the screw or ram feed Check and adjust the speed of the screw feeder or ram feieder
adjustment? length of stroke so as to regulate coal flow into retort chamber.

Y

Have you checked the secondary ram or pusllaerN | Check and adjust the length of stroke of the secondary rgm
plate adiustment? or pusher plates so as to regulate coal flow onto grate,

Y
Y

N __iCheck and adjust overfire air jets so as to improve mixing
combustible gases and keep flame off of boiler walls.

Have you checked the overfire air jets?

Y

Operational

________________‘I__.____._________

Coal Quality

Compare Each of the Following Coal Quality

Characteristics with Contract Specifications.

1. High Relative Free Quart

2. High Fly-Ash Erosivity ,
3. High Ash (See Appendix A

4, Excoss Fines For Test Methods)
5. Excess Coarse

High Relative Free Quartz(RFQ) - The RFQ value represents the amount of
segregated quartz particles in coal. The quartz particles entrained in the flue
gas can impinge on baffles eventually wearing away the surface.

High Fly-Ash Erosivity - Coal ash in the form of ffy ash suspended in the
combustion gases can readily come in contact with the baffles eventually wearing
away the surface. )

High Ash - Ash suspended in the combustion gases can readily come in contact
with baffles eventually wearing away the surface.

Excess Fines - Fine coal suspended in the combustion gases can readily come in
contact with baffles eventually wearing away the surface.

Excess Coarse - Coarse coal particles suspended in the combustion gases can
readily come in contact with baffles eventually wearing away the surface.

FIG3-73rv3
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FIGURE 3-74: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Slagging/Spalling Of Heat Transfer Surfaces

Have you checked to see that the boiler is
operating at the excess air level recommend
ithe manufacturer?

Ly

(Baffles)

Inspect and adjust the air supply to the boiler.

Have you checked the FD tan speed, FD fan |nléd__| Check and adjust FD fan dampers, FD fan inlet vanes ang
vanes and FD fan dampers? and FD fan speed to balance air flow through grates.
lv
N

Check and adjust the speed of the screw feeder or ram fa

lgve you checked the screw or ram feed

length of stroke so as to regulate coal flow into retort cha

i adjustment?
WY

plate adjustment?

or pusher plates so as to regulate coal flow onto grate.

Have you checked the secondary ram or pusTenN | Check and adjust the length of stroke of the secondary rj‘m

|v

H hecked th fire air iets? N | Check and adjust overfire air jets so as to improve mixing
ave you checxed the ovartire air jels: combustible gases and keep flame off of boiler walls.

i
|Are you opening sootblowers at cycles frequantN

|enough to keep ash from building up?

Increase sootblowing cycles.

Y

—— . S wee e e —— L A —

'

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.

'

1. Low Ash Fusion Temperatu

(See Appendix A
For Test Methods)

Low Ash Fusion Temperature - Coal with a low ash fusion temperature can
accumulate on baffles for a sufficient time to become plastic or liquid; the
resulting deposit will be a coarse fused mass.

ader
mber.

Operational

Coal Quality

FIG3-T4rv3
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FIGURE 3-75: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Fouling Of Heat Transfer Surfaces
(Baffles)

erave you checked to see that the boiler is

operating at the excess air level recommended BY Inspect and adjust the air supply to the boiler.
the manufacturer?
I

Have you checked the FD fan speed, FD fan |nléd | Check and adjust FO fan dampers, FD fan inlet vanes and
vanes and FD fan dampers? and FD fan speed to balance air flow through grates.

Ty

Have you checked the screw or ram feed Check and adijust the speed of the screw feeder or ram fgader
adjustment? length of stroke so as to regulate coal flow into retort chamber.

Y

Have you checked the secondary ram or pustief__j Check and adjust the length of stroke of the secondary rdm
plate adjustment? or pusher plates so as to regulate coal flow onto grate. ‘

v

N _| Check and adjust overfire air jets s¢ as to improve mixing
combustible gases and keep flame off of boiler wallls.

Have you checked the overfire air jets?

|
*Y

Are you opening scotblowers at cycles frequentN
enough to keep ash from buiiding up?

Increase sootblowing cycles.

Y

Operational
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Coal Quality

Compare Each of thé Fellowing Coal Quality

Characteristics with Contract Specifications.

I
'

1. Low Ash Fusion Temperature (

: ) See Appendix A
2. High Free Alkali

For Test Methods)

Low Ash Fusion Temperature - Coal with a low ash fusion temperature can !
accumulate on baffles forming dense, adherent layers which can be difficult to
remove except by manual cleaning. \

High Free Alkalies - Alkalies, specifically sodium and potassium, join with
other elements in combinations that produce low ash fusion temperatures. |

FIG3-75n/3
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FIGURE 3-76: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Insufficient Capacity and Inability To Meet Load

(Forced Draft Fan)

vanes and FD fan dampers? and FD fan speed to balance air flow through grates.

Have you checked the FD fan speed, FD fan ini#l _| Check and adjust FD fan dampers, FD fan inlet vanes anT

v
\J

AT N | Check and adjust overtire air jets so as to improve mixing
Have you checked the overfire air jets? combustible gases and keep fiame off of boiler walls,
I

Have you checked the screw or ram feed N _I Check and adjust tha speed of the screw feeder or ram faeder

adjustment? length of stroke so as to regulate coal flow into retort chamber.
y Y
Have you checked the secondary ram or pushefN | Check and adjust the length of stroke of the secondary ram
plate adjustment? or pusher plates so as to regulate coal flow onto grate.
Y -
Operational
Coal Quality

Y
Compare Each of the Foliowing Coal Quality
Characteristics with Contract Specifications.

i
1

1. High Moisture
2. High Ash

(See Appendix A
For Test Methods)

High Moaisture - Moisture impacts the airflow rate -- a coal quality factor
influencing fan capacity -- indiractly via its impact on heat rate.

High Ash - Ash impacts the airflow rate - & coal quality factor influencing fan
capacity -- indirectly via its impact on heat rate.

FIG3-76n/2



c84 USACERL TR 97/14, Vol 2

FIGURE 3-77: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Smoking Around The Forced Draft Fan

Have you checked to see that the boiler is

operating at the excess air level recommende| Inspect and adjust the air supply to the boiler.
the manufacturer?
I

Have you checked the FD fan speed, FD fan il _| Check and adjust FD fan dampers, FD fan inlet vanes and
vanes and FD fan dampers? and FD fan speed to balance air flow through grates.

Iv

Have you checked the screw or ram feed Check and adjust the speed of the screw feeder or ram faeder
adjustment? length of stroke so as to regulate ceal fiow into retort chamber.

Y

Have you checked the secondary ram or pushe™ _| Check and adjust the iength of stroke of the secondary ram
plate adjustment? or pusher plates so as to regulate coal flow onto grate.
Y

Have you checked the overfire air jets?

N _[Check and adjust overfire air jets so as to improve mixing
combustible gases and keep flame off of boiler walls,

K

Operational
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|
| y
| Coal Quality
L ]
Compare Each of the Following Coal Quaiity

Characteristics with Contract Specifications.

i
1

1. Low Fixed Carbon
2. High Velatile Matter
3. High Ash

4. High Moisture

(See Appendix A
For Test Methods)

Low Fixed Carbon - If the carbon in the coal is slow to react with oxygen, tiny
carbon particles leaving the flame can give rise to smoke.

High Volatile Matter - If the volatiles are heated very rapidly and are slow to
mix with oxygen, tiny carbon particles can leave the flame giving rise to smake.

High Ash - Ash particles carried along with the flue gas may contain some carbon
particles giving rise to smoke.

Low Moisture - Dry fine coal particles containing tiny unburned carbon
particles can get carried along with the flue gas giving rise to smoke.

FIGA-77n/3
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FIGURE 3-78: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM

For Insufficient C

apacity And Inability To Meet Load

(Induced Draft Fan)

Have you checked the ID fan inlet vanes, 1D
dampers, and ID fan speed?

fan N | Check and adjust ID fan inlet vanes, |0 fan dampers, and
ID fan speed to balance gas flow through chimney.

Y

cyclona?

Have you checked the velocity of gas flow throudh

Check and adjust velocity of gas flow through cyclone,

Y
¥

lines are not plugged?

Have you checked to see that fly ash reinjecti onN

Check and unplug any reinjection [ines.

Y

Operational
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Coal Quality

‘ Compare Each of the Following Coal Quality

Characteristics with Contract Specifications.

|
1

1. High Moi

2. High Ash

sture

{See Appendix A
For Test Methods)

|
i
J

High Maisture - Coal
it adds directly

High Ash - A high as
of the gas ente

to the low molecular weight of water vapor.

moisture has a significant impact on 1D fan capacity since
to flow rate and decreases the overall density of the gas due

h coal can impact the composition, temperature and pressure
ring the 1D fan.

FIGa-78n/3
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FIGURE 3-79: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Corrosion Of The Induced Draft Fan

Have you checked to see that the boiler is

operating at the excess air level recommendert B} inspect and adjust the air supply to the boiler.
the manufacturer?
I

Have you checked the ID fan speed, ID fan injetN _ | Check and adjust ID fan dampers, ID fan inlet vanes and

vanes and |D fan dampers? and ID fan speed to balance gas flow through chimney.
LY
Have you checked the screw or ram feed N _!Check and adjust the speed of the screw feeder or ram f Jedt-;r
adjustment? length of stroke so as to regulate coal flow into retort chamber.
Y

Have you checked the secondary ram or pusb’gerN | Check and adjust the length of stroke of the secondary rjm

plate adjustment? or pusher plates so as to regulate coal flow onto grate.

T
lY
Have you checked the overfire air jets?

I

Have you checked the FD fan speed, FD fan isdRlet| Check and adjust FD fan dampers, FD fan inlet vanas and

N | Check and adjust overfire air jets so as to improve mixing
combustible gases and keep flame off of beiler walls,

vanes and FD fan dampers? and FD fan speed to balance air flow through grates.
A ‘ Operational
Coal Quality

Y
Compare Each of the Following Coal Quality

Characteristics with Contract Specifications. |
i

1. High Chlorine
2. High Sulfur (See Appendix A

3. High Ash For Test Methods)
4. Excess Fines

High Chlorine - Chlorine in the coal can react during the combustion process
and form a corrosive deposit on the induced drait fan.

High Suifur - Sulfur in the coal can react during the combustion process and
form a corrosive deposit on the induced draft fan.

High Ash - Ash high in sodium and potassium can react during the combustion
process to form a corrosive deposit on the induced draft fan.

Excess Fines - Fines high in ash -- sodium and potassium -- can react during the
combustion process to form a corrosive deposit on induced draft fan.

FIG3-77n/3
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FIGURE 3-80: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Smoking From The Induced Draft Fan

i Have you checked to see that the boiler is

| &peratingfat the excess air level recommendier B Inspect and adjust the air supply to the bailer.
| the manufacturer”
I

Have you checked th'e ID fan infet vanes, ID fan N__| Check and adjust ID fan inlet vanes, 10 fan dampers, and
dampers, ID fan speed? iD fan speed to balance gas flow through chimney.

Y

Y

N | Check and adjust overfire air jets so as to improve mixing
combustible gases and keep flame off of boiler walls,

Have you checked the overfire air jets?

I

[ Have you checked the FD fan speed, FD fan iniéd _| Check and adjust FD fan dampers, FD fan inlet vanes and
| vanes and FD fan dampers? and FD fan speed to balance air flow through grates.

Y

Have you checked the velocity of gas flow throudh
cyclone?

Check and adjust velocity of gas flow through cyclone.

Y

Have you checked to see that fly ash reinjectionN
lines are not plugged?

lY
Have you checked the screw or ram feed N _| Check and adjust the speed of the screw feeder or ram fgeder
adjustment? langth of stroke.

Y

Check and unplug any reinjection fines.

Y
Have you chacked the secondary ram or pushefN _| Check and adjust the length of stroke of the secondary r. Im
plate adjustment? or pusher plates so as 10 regulate coal flow onto grate. E}

! Operational

Coal Quality

!
1

See next page for Coal Quality Section

FIG3-80rv3
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IGURE 3-80 (continued): UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAR

For Smoking From The Induced Draft Fan

See Operational Section on previous page.

Compare Each of the Following Ccal Quality
Characteristics with Contract Specifications.

!

1. Low Fixed Carbon
2. High Volatile Matter
3. High Ash

4. High Moisture

(See Appendix A
For Test Methods)

Operational

Coal Quality

carbon particles leaving the flame can give rise to smoke.
High Volatile Matter - If the volatiles are heated very rapidly and are slow to

particles giving rise to smoke.
Low Moisture - Dry fine coal particles containing tiny unburned carbon

Low Fixed Carbon - If the carbon in the coal is slow to react with oxygen, tiny

particles can get carrled aleng with the flue gas giving rise to smoke.

mix with oxygen, tiny carbon particles can leave the flame giving rise to smake.
High Ash - Ash particles carried along with the flue gas may contain some carbon

FIGA-80nk;/3
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FIGURE 3-81: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Erosion Of The Induced Draft Fan

[ Have you chacked to see that the boiler is

operating at the excess air level recommendeL_BiL.

. the manufacturer?

lv

Inspect and adjust the air supply to the boiler.

dampers, and 1D fan speed?

Have you checked the ID fan infet vanes, 1D fan N

Check and adjust ID fan inlet vanes, ID fan dampers, and
1D fan speed to balance gas flow through chimneay.

Y
J
. N |Check and adjust cverfire air jets so as fo improve mixing
Have you checked the overfire air jets? combustible gases and keep flame off of boiler walls.
I
Have you checked the FD fan speed, FD fan inlél _| Check and adjust FD fan dampers, FD fan inlet vanes and
vanes and FD fan dampers? and FD fan speed to balance air flow through grates.
Y
?ya;(i::;‘ checked the velocity of gas flow throubh, Gneck and adjust velocity of gas flow through cyclone.
Y
1
Have you checked to see that fly ash reinjecti onN Check and unplug any reinjection lines
lines are not plugged? )
Y
'
Have you checked the screw or ram feed N __| Check and adjust the speed of the screw feeder or ram 14
adjustment? length of stroke.

Y

plate adjustment?

Have you checked the secondary ram or pusﬂuerN

e

Check and adjust the length of stroke of the secondary rg

or pusher plates so as to regulate ceal flow onto grate.

eder

Operational
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Coal Quality

See next page for Coal Quality Section

FIG3-81r/3
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IGURE 3-81 (continued): UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRA?
For Erosion Of The Induced Draft Fan

See Operational Section on previous page.

Operational
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Coal Quality

\i
Compare Each of the Following Coal Quality

Characteristics with Contract Specifications.

1. High Relative Free Qual

2. High Fly-Ash Erosivity _
3. High Ash {See Appendix A

4, Excess Fines For Test Methods)
5. Excess Coarse

High Relative Free Quartz(RFQ) - The RFQ value represents the amount of
segregated quartz particles in coal. The quartz particles entrained in the flue
gas can impinge on the induced draft fan eventually wearing away the metal
surface.

High Fly-Ash Erosivity - Coal ash in the form of fly ash suspended in the
combustion gases can readily come in contact with the induced draft fan
eventually wearing away the metal surface.

High Ash - Ash suspended in the combustion gases can readily come in contact
with induced draft fan eventually wearing away the metal surface.

Excess Fines - Fine coal suspended in the combustion gases can readily come in
contact with induced draft fan eventually wearing away the metal surface.

Excess Coarse - Coarse coal particles suspended in the combustion gases can

readily come in contact with the induced draft fan eventually wearing away
the metal surface.

F1G3-81nb/3
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cat

FIGURE 3-82: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM

For Carbon Burnout From The Particulate Removal System
(Baghouse)

dampers, 1D fan speed?

Have you checked the ID fan inlet vanes, ID fan N

_Check and adjust ID fan inlet vanes, 1D fan dampers, and
iD fan speed to balance gas flow through chimney.

Y

Do you clean the bags periodically?

Clean bags periodically so as to maintain the maximum pi

drop across the baghouse at the design point.

h
Y

cyclone?

Have you checked the velocity of gas flow throudh

Check and adjust velocity of gas flow through cyclone.

Y

Have you checked to see that the boiler is
operating at the excess air level recommende

Inspact and adjust tha air supply to the boiler.

the manufacturer?
l Y

Have you checked the FD fan speed, FD fan |ni#l _| Check and adjust FD fan dampers, FD fan inlet vanes and
vanes and FD fan dampers? and FD fan speed to balance air flow through grates.
Iy
L N | Check and adjust overtire air jets so as to improve mixing
Have you checked the overfire air jets? combustible gases and keep flame off of boiler walls.
Y
N

Have you checked the screw or ram feed
adjustment?

Check and adijust the speed of the screw feeder or ram fe

length of stroke.

Y
Y

plate adjustment?

or pusher plates so as to regulate coal flow onto grata.

essure

eder

Have you checked the secondary ram or pusTgerN | Check and adjust the length of stroke of the secondary re‘m

Operational

Coal Quality

See next page for Coal Quality Section

FIG3-82n/3
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1GURE 3-82 (continued): UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAL
For Carbon Burnout From The Particulate Removal System
(Baghouse)

See Operational Section on previous page.

Operational

Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Cantract Specifications.

1. High Fixed Carben

2. Low Volatile Matter (See Appendix A

3. Excess Fines For Test Methods)
4, High Moisture

High Fixed Carbon - if excessive and there is an insufficient supply of oxygen
in the furnace to react with the carbon high combustible losses can resu

Low Voatile Matter - Because the volatiles help to ignite the coal, a coal low
in volatile matter will not produce enough heat to ignite the coal.

Excess Fines - Too many fines can lead to high particulate loadings because they
are easily carried out of the furmace and high combustible iosses because the
particulate loadings carry carbon out of the furnace.

High Maisture - The more moisture there is, the longer it takes for the coal to
heat to its ignition temperature, and therefore the harder it is to ignite
the coal.

t.

FiG3-82nb/3
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FIGURE 3-83: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM

For Excess Particulate Emissions From The Particulate Removal System
(Baghouse)

dampers, |D fan speed?

Have you checked the ID fan inlet vanes, IN f&n N

Y

Do you clean the bags periodically?

| Check and adjust ID fan inlet vanes, 1D fan dampers, and
ID fan speed to balance gas flow through chimney.

Clean bags pericdically so as to maintain the maximum p
drop across the baghouse at the design point.

Y
1

cyclone?

Have you checked the velocity of gas flow throufih

Check and adjust velocity of gas flow through cyclone.

Y

3

Have you checkad to see that the boiler is

the manufacturer?

operating at the excess air level recommende|

lY

.

Inspect and adjust the air supply to the boiler.

Have you checked the FD fan speed, FD fan
| vanes and FD fan dampers?

niéd

and FD fan speed to balance air flow through grates.

I

Check and adjust FD fan dampers, FD fan inlet vanes and

heckad th Hire air iets? N | Check and adjust overfire air jets sc as to improve mixirg
Have you checkad the overfire air jets: | combustible gases and keep flame off of boiler walls,
I
Have you checked the screw or ram feed N _| Check and adjust the speed of the screw feeder or ram fg
adjustment? length of stroke.

Y
i

plate adjustment?

Have you checked the secondary ram or puslherN |

or pusher plates so as to regulate ceal flow onto grate.

— G S TR MM I GEES SDUR CEmn EEe GED S G S e——

agsure

eder

Check and adjust the length of stroke of the secondary rjm

Operational

Coal Quality

'

See next page for Coal Quality Section

FIGA-83n/3
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1GURE 3-83 (continued): UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRA}
For Excess Particulate Emissions From The Particulate Removal System
(Baghouse)

See Operational Section on previous page.

Operational

Coal Quality

GRS

Compare Each of thé Following Coal Quality
Characteristics with Contract Specifications.

|
Y

\

1. Excess Fines
2. High Ash
3. Low Moisture

(See Appendix A
For Test Methods)

Excess Fines - Fine coal particles can become entrained in the flue gas and get
carried out the chimney.

High Ash - Ash can get entrained in the flue gas and get carried out the
chimney.

Low Moisture - Dry fine coal particles can become entrained in the flue gas and
get carried out the chimney.

FIG3-83nb/3
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FIGURE 3-84: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM

For Carbon Burnout From The Particulate Removal System
(Cyclone)

[Have you checked the ID fan inlet vanes, ID fan N
| dampers, ID fan speed?

| Check and adjust ID fan inlet vanes, ID fan dampers, and
ID fan speed to balance gas flow through chimney.

Y

’@e you checked the velocity of gas flow throubh

‘ cyclone?

Check and adjust velocity of gas flow through cyclone.

Y

3

operating at the excess air level recommende
the manufacturer?

},Y

Have you checked to see that the boiler is

Inspect and adjust the air supply tc the boiler.

Have you checked the FD fan speed, FD fan |nlé{

Check and adjust FD fan dampers, FD fan inlet vanes and

vanes and FD fan dampers?

and FD fan speed to balance air flow through grates.

P

E kedi th Hire aif iets? N | Check and adjust overfire air jets so as to improve mixing
| Have you checked the overfire air jets ™ combusticle gases and keep flame off of boiler walls.
WY
[ Have you checked the screw or ram feed N __| Check and adjust the speed of the screw feeder or ram feeder
1adjustment? length of stroke.

Y

plate adjustment?

Have you checked the secondary ram or pus}herN | Check and adjust the length of stroke of the secondary rjm

or pusher plates so as to regulate coal flow onto grate,

Gy et Grus eEme AN N S S GEn m e e I E——

Operational

Coal Quality

See next page for Coal Quality Section

FIG3-83rV3
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USACERL TR 97/14, Vol 2

FIGURE 3-84 (continued): UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGF
For Carbon Burnout From The Particulate Removal System
(Cyclone)

See Operational Section on previous page.

Operational

Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.

1. High Fixed Carbon
2. Low Volatile Matter {See Appendix A

3. Excess Fines Fer Test Methods)
4. High Moisture

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen
in the furnace to react with the carbon high combustible losses can resu

Low Voatile Matter - Because the volatiles help to ignite the coal, a coal low
in volatile matter will not produce enough heat to ignite the coal.

Excess Fines - Too many fines can lead to high particulate loadings because they
are easily carried out of the furmace and high combustible losses bacalse the
particulate loadings carry carbon out of the furnace.

High Moisture - The more moisture there is, the longer it takes for the ceal to

heat to its ignition temperature, and therefore the harder it is to ighite
the coal.

t.

FIGS-84no/a
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FIGURE 3-85: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Erosion In The Particulate Removal System

dampers, ID fan speed?

(Cyclone)

Have you checked the ID fan inlet vanes, 1D fjn N | Check and adjust ID fan inlet vanes, ID fan dampers, and

I
| 1D fan speed to balance gas flow through chimney. ;

Y
Y

Have you checked the velocity of gas flow throubh ‘

cyclone?

Check and adjust velocity of gas flow through cyclone.

Y

Have you checked to see that the boiler is
operating at the excess air level recommend
the manufacturer?

Y

Inspect and adjust the air supply to the boiler.

Have you checked the FD fan speed, FD fan [ni&

Check and adjust FD fan dampers, FD fan inlet vanes and

vanes and FD fan dampers?

and FD fan speed tc balance air flow through grates. |

Iy

N hecked th e air iate? N [Check and adjust overfire air jets so as to improve mixing|
ave you checked the overfire arr jets: combustible gases and keep flame off of boiler walls.
1Y
Have you checked the screw or ram feed N _| Check and adjust the speed of the screw feeder or ram fe:eder
adjustment? length of stroke. i

Y

k)

plate adjustment?

Have you checked the secondary ram or pus)]gelN | Check and adjust the length of stroke of the secondary ram

or pusher plates so as to regulate coal flow onto grate.

Y

Operational

e AU i

Coal Quality

See next page for Coal Quality Section

FIG3-85ry3
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IGURE 3-85 (continued): UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRA?
For Erosion In The Particulate Removal System
(Cyclone)

See Operational Section on previous page.

Operational

| Coal Quality

’ Compare Each of the Foltowing Coal Quality

Charactaristics with Contract Specifications.

'

1. High Relative Free Quart;

2. High Fly-Ash Erosivity )
3. High Ash (See Appendix A

4. Excess Fines For Test Methods)

5. Excess Coarse
6. Low Moisture

High Relative Free Quartz(RFQ) - The RFQ value represents the amount of
segregated quartz particles in coal. The quartz particles entrained in the flue
gas can impinge on the cyclone and eventually wearing away the metal surface,

High Fly-Ash Erosivity - Coal ash in the form of fly ash suspended in the
combustion gases can readily come in contact with the cyclone and eventually
wearing away the metal surface.

High Ash - Ash suspended in the combustion gases can readily come in contact
with cyclone eventually wearing away the metal surface.

Excess Fines - Fine coal suspended in the combustion gases can readily come in
contact with the cyclone eventually wearing away the metal surface.

Excess Coarse - Coarse coal particles suspended in the combustion gases can
readily come in contact with the cyclone eventually wearing away metal surfages.

Low Moisture - A very dry coal can become entrained in the combustion gases and
readily come in contact with the cyclone and wear away metal surfaces.

FIG3-85nb/3
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FIGURE 3-86: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM

For Excess Particulate Emissions From The Particulate Removal System
(Cyclone)

dampers, D fan speed?

ID fan speed to balance gas flow through chimnaey.

Have you checked the ID fan inlet vanes, ID feTn N | Check and adjust ID fan inlet vanes, ID fan dampers, and

Y
¥

Have you checked the velocity of gas flow throudh

cyclone?

Check and adjust velocity of gas flow through cyclone.

Y

[ Have you checked to see that the boiler s

operating at the excess air level recommencde

Inspect and adjust the air supply to the boiler.

the manufacturer?
1,\'

Have you checked the FD fan speed, FD fan {ni&
vanes and FD fan dampers?

and FD fan speed to balance air fiow through grates.

LY

Check and adjust FD fan dampers, FD fan inlet vanes and

Check and adjust overfire air jets so as to improve mixing

Have you chacked the overfire air jets?

combustible gases and keep flame off of boiler wells.

|y

Have you checked the screw or ram feed N

Check and adjust the speed of the screw feeder or ram fq

adjustment?

length of stroke.

Y

Have you checked the secondary ram or pusTerN

| Check and adjust the length of stroke of the secondary ra

plate adjustment?

or pusher plates so as to regulate coal flow onto grats.

Compare Each of the Following Coat Quality
Characteristics with Centract Specifications:

&

2. High Ash

1. Excess Fines

3. Low Moisture For Test Methods)

(See Appendix A

carried out the

carried out the

Excess Fines - Fine coal particles can become entrained in the flue gas and get
 u High Ash - If excessive, ash can get suspended in the combustion gases and get

Low Moisture - Dry fine coal particles can get suspended in the combustion gases
and get carried out the furnace.

furnace.

furnace.

eder

m

Operational

Coal Quality

FIG3-86rva
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FIGURE 3-87: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM

For Carbon Burnout From The Particulate Removal System
(Electrostatic Precipitator)

Have you checked the gas velocity through the N
precipitator?

Check the gas velocity through the precipitator.

Y

Have you checked the appiied voltage across thid
collecting plates?

Check the applied voltage across the collecting plates.

Y

Y
Have you checked the corona strength? N .} Check the corona strength.

’Y
Have you checked the ID fan inlet vanes, 1D tan N | Check and adjust ID fan inlet vanes, ID fan dampers, and
dempers, ID fan speed? ID fan speed to balance gas flow through chimney.

Y

Have you checked to see that the boifer is

operating at the excess air level recommende Inspect and adjust the air supply to the koiler.
the manufacturer?

i
by

Have you checked the FD fan speed, FD fan |nl#__| Check and adjust FD fan dampers, FD fan inlet vanes and
vanes and FD fan dampers? and FD fan speed to balance air flow through grates.

v

Have you checked the overfire air jets?

N _| Check and adjust overfire air jets so as to improve mixing
combustible gases and keep flame off of boiler walls.

Y M
Have you checked the screw or ram feed N | Check and adjust the speed of the screw feeder or ram feeder
adjustment? length of stroke.
Y
\
Have you checked the secondary ram or pusheN _| Check and adjust the length of stroke of the secondary ram
plate adjustment? or pusher plates so as to regulate coal flow onto grate.
Y
Operational
Coal Quality

See next page for Coal Quality Section.

FIG3-87n/3
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1GURE 3-87 (continued): UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAP
For Carbon Burnout From The Particulate Removal System
(Electrostatic Precipitator)

See Operational Section on previous page.

Operational

Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.

1. High Fixed Carbon
2. Low Volatile Matter (See Appendix A

3. Excess Fines For Test Methods)
4. High Moisture

High Fixed Carboen - If excessive and there is an insufficient supply of oxygen
in the furnace to react with the carbon high combustible losses can result.

Low Voatile Matter - Because the volatiles help to ignite the coal, a coal low
in volatile matter will not produce enough heat to ignite the coal.

Excess Fines - Too many fines can lead to high particulate loadings because they
are easily carried out of the furmace and high combustible losses because the
particulate loadings carry carbon out of the furnace.

High Moisture - The more moisture there is, the longer it takes for the coal to
heat to its ignition temperature, and therefore the harder it is to ignite
the coal.

FIG3-87nbr3
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FIGURE 3-88: UNDERFEED STOK
For Erosion Of The

ER TROUBLESHOOTING LOGIC DIAGRAM
Particulate Removal System

(Electrostatic Precipitator)

Have you checked the gas velocity through the N

precipitator?

Check the gas velocity through the precipitator.

Y
J

Have you checked the applied voltage across tHe
collacting plates?

Check the applied voltage across the collecting plates.

Y

Have you checked the corona strength?

Check the corona strength.

Y

dampers, ID fan speed?

Have you chacked the ID fan inlet vanes, ID fjn N | Check and adjust ID fan inlet vanes, ID fan dampers, and

| ID fan speed to balance gas flow through chimnay.

Y

Have you checked to see that the boller is

operating at the excess air level recommende

Inspect and adjust the air supply to the boiler.

the manufacturer?
l Y

Have you checked the FD fan speed, FD fan jni#d

WCheck and adjust FD fan dampers, FD fan inlet vanes and

vanes and FD fan dampers?

and FD fan speed to balance air flow through grates.

Y
R N | Check and adjust overfire air jets so as to improve mixing

Have you checked the overfire alr jets? combustible gases and keep flame off of boiler walls.

Y
Have you checked the screw or ram feed N _ Check and adjust the speed of the screw feeder or ram faeder
adjustment? length of stroke.

‘ Y

Have you checked the secondary ram or pus heN | Check and adjust the length of stroke of the secondary rgm
plate adjustment? or pusher plates so as to regulate coal flow onto grate.

| Operational
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Coal Quality

See next page for Coal Quality Section.

FIG3-88n/3
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IGURE 3-88 (continued): UNDERFEED STOKER TROUBLESHQOTING LOGIC DIAGRAI
For Erosion Of The Particulate Removal System
(Electrostatic Precipitator)

See Operational Section on previous page.

Operational
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Coal Quality

Campare Each of the Following Coal Quality
Characteristics with Contract Specifications.

A

1. High Relative Free Quartz
2. High Fly-Ash Erosivity

! 3. High Ash

| 4. Excess Fines

5. Excess Coarse

6. Low Moisture

(See Appendix A
For Test Methods)

High Relative Free Quartz{RFQ) - The RFQ vaiue represents the amount of
segregated quartz particles in coal. The quartz particles entrained in the fiue
gas can impinge on and eventually wearing away the metal surface.

High Fly-Ash Erosivity - Coal ash in the form of fly ash suspended in the
combustion gases can raadily come in contact with and eventually
wearing away the metal surface.

High Ash - Ash suspended in the combustion gases can readily come in contact
with eventually wearing away the metal surface.

Excess Fines - Fine coal suspended in the combustion gases can readily come in
contact with and eventually wearing away the metal surface.

Excess Coarse - Coarse coal particles suspended in the combustion gases can
readily come in contact with and eventually wearing away metal surfaces.

Low Moisture - A very dry coal can become entrained in the combustion gases and
readily come in contact with and wear away metal surfaces.

FIG3-88nb/3
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FIGURE 3-89: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM

For Excess Particulate Emissions From The Particulate Removal System
(Electrostatic Precipitator)

Have you checked the gas velocity through the N
precipitator?

Check the gas velocity through the precipitator.

Y
'

Have you checked the applied voltage acrosq
collecting plates?

Hs

-

Check the applied voltage across the collecting plates.

Y
Have you checked the corona strength? N .. Check the corona strength.
Y
Have you checked the ID fan inlet vanes, ID fan N _| Check and adjust ID fan inlet vanes, ID fan dampers, and
dampers, 1D fan speed? ID fan speed to balance gas flow through chimney.
! : L
Y

Have you checked to see that the boiler is

operating at the excess air level recommende ! Inspect and adjust the air supply to the boiler,
the manufacturer?

|
¥ Y

Have you checked the FD fan speed, FD fan |nI#d _| Check and adjust FD fan dampers, FD fan inlet vanes ang
| vanes and FD fan dampers? and FD fan speed to balance air flow through grates.

v

Have you checked the overfire air jets?

Y

N _|Check and adjust overfire air jets so as to improve mixing
combustible gases and keep flame off of boiler walls.

Have you checked the screw or ram feed N _!Check and adjust the speed of the screw feeder or ram feeder
adjustment? length of stroke.
Y
Have you checked the secondary ram or pusbhetN Check and adjust the length of stroke of the secondary r Im
plate adjustment? | or pusher plates so as to reguiate coal flow onto grate, T
Y
Operational
Coal Quality

See next page for Coal Quality Section.

FIG5-89n3
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IGURE 3-89 (continued): UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRALD
For Excess Particulate Emissions The Particulate Removal System
(Electrostatic Precipitator)

See Operational Section on previous page.

Operational
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Coal Quality

Compare Each of the Foilowing Coal Quality 1
Characteristics with Contract Specifications. [

!

1. Fly Ash Resistivity
2. High Ash

3. Low Suifur

4, Excess Fines

5. Low Moisture

(See Appendix A
For Test Methods)

Fly Ash Resistivity - The resistivity of the fly ash is the key parameter which
limits the applied voltage and hence the collection efficiency for a given|
precipitator design and cperating configuration.

High Ash - If excessive, ash can get suspended in the combustion gases and get
carried out the furnace. A high calcium content in the ash reduces the
effective sulfur trioxide concentration, thereby decreasing precipitator
performance. Sulfur trioxide is important in the resistivity mechanism bﬁcause
water molacules in combination with sulfur trioxide are absorbed on the surface
of the ash particles and form a conductive film, shich decrease resistivity.

Low Sulfur - Ash from coals low in sulfur is more difficult to precipitate than
ash from higher suffur coals.

Excess Fines - Fine coal particles can become entrained in the flue gas and get
carried out the furnace.

Low Moisture - Dry fine coal particles can get suspanded in the combustion gases|
and get carried out the furnace.

FIG2-89nb/a
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FIGURE 3-90: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Carbon Burnout In The Particulate Removal System

Have you checked the ID fan inlet vanes, ID fan N__| Check and adjust ID fan inlet vanes, ID fan dampers, and
dampers, ID fan speed? ID fan speed to balance gas flow through chimney.

Y

/

Have you checked the velocity of gas flow throubh
cyclone?

Check and adjust velocity of gas flow through cyclone.

Y

Have you checked to see that the boiler is

operating at the excess air level recommend Inspect and adjust the air supply to the boiler.
the manufacturer?
I

Have you checked the FD fan speed, FD fan [ni#l__| Chack and adjust FD fan dampers, FD fan inlet vanes ang
vanes and FD {an dampers? and FD fan speed to balance air flow through grates.

LY

Have you checked the overfire air jets?

by

Have you checked the screw or ram feed N _ Check and adjust the speed of the screw feeder or ram féeder
adjustment? length of stroke.

Y

N _|Check and adjust overfire air jets so as to improve mixing
combustible gases and keep flame off of boiler walls.

Have you checked the secondary ram or pusT‘ eMN | Check and adjust the length of stroke of the secondary rTwm

plate adjustment? or pusher plates so as to regulate coal flow onto grate.

Operational

|
l Coal Quality

See next page for Coal Quality Section.

FIG3-90n/23
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IGURE 3-90 {continued): UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRA}

For Carbon Burnout in The Fly-Ash Recycle

See Operational Section on previous page.

Operational

Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.

1. High Fixed Carbon
2. Low Volatile Matter (See Appendix A

3. Excess Fines For Test Methods)
4. High Moisture

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen

Low Voatile Matter - Becausa the volatiles help to ignite the coal, a coal low
in volatile matter will not produce enough heat to ignite the coai.
Excess Fines - Too many fines can lead to high particulate loadings because

particulate loadings carry carbon out of the furnace.
High Moisture - The more moisture there Is, the longer it takes for the coal to

heat to its ignition temperature, and therefore the harder it is to ignite
the coal.

in the furnace to react with the carbon high combustible lcsses can resu

t.

they

are easily carried out of the furmace and high combustible losses becaluse the

FIG3-90nD/3
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FIGURE 3-91: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Clinkers In The Ash Pit/Hopper

Have you checked to see that the boiler is

operating at the excess air level recommend Inspect and adjust the air supply to the boiler.
the manufacturer?
I

Have you checked the FD fan speed, FD fan |ni#é _| Check and adjust FD fan dampers, FD fan inlet vanes and

vanes and FD fan dampers? and FD fan speed tc balance air flow through grates.
I
Have you checked the screw or ram feed N | Check and adjust the speed of the screw feeder or ram fgeder
adjustment? length of stroke so as to regulate coal flow into retort chamber.
Y

1
Have you checked the secondary ram or pusTe:N | Check and adjust the langth of stroke of the secondary rjm

plate adjustment? or pusher plates so as to regulate coal flow onto grate.

Y
¥

N | Check and adjust overfire air jets so as to improve mixing
combustible gases and keep flame off of boiler walls,

Have you checked the overfire air jets?

L.

Y

Operational

Coal Quality

y
Campara Each of the Following Coal Quality
Characteristics with Contract Specifications.

¥
1. High Free Swelling
2. Low Ash Fusion Temperatu (See Appendix A
) For Test Methods)
3. Excess Fines

High Free Swelling Index- Coal having a high free swelling index can cake
(agglomerate) or fuse into large masses (clinkers) on the grate surface and get
carried over into the ash hopper/pit.

Low Ash Fusion Temperature - A low ash fusion coal can become plastic or liquid
forming a fused mass (clinker} which can get carried over into the ash

hopper/pit.

Excess Fines - Coal with too many fines can cake (agglomerate) or fuse into

large masses (clinkers) which get carried over into the ash hopper/pit.

FIG3-81n/2
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FIGURE 3-92: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Carbon Burnout In The Ash Pit/Hopper

Have you checked to see that the boiler is

operating at the excess air level recommendett B Inspect and adjust the air supply to the boiler.
the manufacturer?
I

Have you checked the FD fan speed, FD fan Inld__| Check and adjust FD fan dampers, FD fan inlet vanes ang
vanes and FD fan dampers? and FD fan speed to balance air flow through grates.

Ty

Have you checked the screw or ram feed N _| Check and adjust the speed of the screw feeder or ram fgeder
adjustment? length of stroke so as to regulate coal flow into retort chamber.

vY
Have you checked the secondary ram or pushiefN _| Check and adjust the length of stroke of the secondary rgm
plate adjustment? or pusher piates so as to regulate coal flow onto grate.

v

L N _|Check and adjust overfire air jets so as to improve mixing
'l .

Have you checked the overfire air jets? combustible gases and keep flame off of boiler walls.

Y

Operational
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Coal Quality

Compare Each ot the Following Ccal Quality

Characteristics with Contract Specifications.

1. High Fixed Carbon
2. Low Volatile Matter (See Appendix A

3. Excess Fines For Test Methods)
4. High Moisture

High Fixed Carbon - if excessive and there is an insufficient supply of oxygen
in the furnace to react with the carbon high combustible losses can result.

Low Voatile Matter - Because the volatiles help to ignite the coal, a coal low
in volatile matter will not produce enough heat to ignite the coal.

Excess Fines - Too many fines can lead to high particulate loadings because they
are easily carried out of the furmace and high combustible losses becalise the
particulate loadings carry carbon out of the furnace.

High Moisture - The more moisture there is, the longer it takes for the coal to
heat to its ignition temperature, and therefore the harder it is to ignite
the coal.

FIG3-92r/3



C110

USACERL TR 97/14, Vol 2

FIGURE 3-93: UNDERFEED STOKER TROUBILESHOOTING LOGIC DIAGRAM
For Corrosion Of The Stack/Chimney

Have you checked to see that the boiler is

operating at the excess air level recommende | Inspect and adijust the air supply to the boailer.
the manufacturer?
by

Have you checked the FD fan speed, FD fan |nidl__[ Check and adjust FD fan dampers, FD fan inlet vanes and
vanes and FD fan dampers? and FD fan speed to balance air flow through grates.

I

Have you checked the screw or ram feed N _iCheck and adjust the speed of the screw feeder or ram fgeder
adjustment? length of stroke so as to regulate coal flow into retert chamber.

Y
Have you checked the secondary ram or pusheN | Check and adjust the length of stroke of the secondary ram
plate adjustment? or pusher plates so as to regulate coal flow onto grate.
Have you checked |D fan inlet vanes, 1D fan N | Check and adjust ID fan inlet vanes, ID fan dampers, and
dampers, and ID fan speed? ID fan speed to balance gas flow through the chimney.

Y

N | Check and adjust overfire air jets so as to improve mixing
combustibie gases and keep flame off of boiler walls,

Have you checked the overfire air jets?

Y

Operational
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Coal Quality

A
Compare Each of the Following Coal Quality

Characteristics with Contract Specifications.

'

i 1. High Chlorine
! 2. High Sulfur (See Appendix A
’ 3, High Ash For Test Methods)

4. Excess Fines

High Chlorine - Chiorine in the coal can react duting the combustion process
and form a corrosive deposit on the stack/chimney.

High Sulfur - Sulfur in the coal can react during the combustion process and
form a corrosive depasit on the stack/chimney.

High Ash - Ash high in sodium and potassium can react during the combustion
process to form a corrosive deposit on the stack/chimney.

Excess Fines - Fines high in ash -- sodium and potassium -- can react during the
combustion process to form a corrosive deposit on stack/chimney.

FIG3-93ry3
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FIGURE 3-94: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM

For Carbon Burnout In The Stack/Chimney

lines are not plugged?

Have you checked to see that fly as reinjection N

Check for plugged fly ash reinjection lines.

Y
Y

dampers, |D fan speed?

Have you checked the ID fan inlet vanes, ID fan N

Check and adjust ID fan inlet vanes, |ID fan dampers, and
ID fan speed to balance gas flow through chimney.

Y

Have you checked to see that the boiler is
operating at the excess air level recommende

the manufacturer?
LY

Inspect and adjust the air supply to the boiler.

Have you checked the FD fan speed, FD fan

ridd

vanes and FD fan dampers?

Check and adjust FD fan dampers, FD fan inlet vanes and
and FD fan speed to balance air flow through grates..

I

H hecked th Hire air iets? N | Check and adjust overfire air jets so as to improve mixing
ave you checkea the overtire air |Bls” combustible gases and keep flame off of boiler walls.

WY
Have you checked the screw or ram feed N__| Check and adjust the speed of the screw feeder or ram fgeder
adjustmert? length of stroke.

Y

1
Have you checked the secondary ram or pushefN _ Check and adjust the length of stroke of the secondary rgm
plate adjustment? or pusher plates so as to regulate coal flow onto grate.

Operational

— awr WA G em I SIS SNt SEE G EE GEED N eWeS SN GHNS TMEL R SEED S e sl WL S S SN GED G S S W

Coal Quality

L ]

See next page for Coal Quality Section

FIG3-94ry3
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IGURE 3-94 (continued): UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAL
For Carbon Burnout In The Stack/Chimney

See Operational Section on previous page.

Operational

Coal Quality

¥

Compare Each of the Foliowing Coal Quality
Charactaristics with Contract Specifications.

1. High Fixed Carbon

2. Low Volatile Matter (See Appendix A

3. Excess Fines For Test Methods)
4. High Moisture

High Fixed Carbon - if excessive and there is an insufficient supply of oxygen
in the furnace to react with the carbon high combustible losses can resu

Low Voatile Matter - Because the volatiles help to ignite the coal, a coal low
in volatile matter will not produce enough heat to ignite the coal.

Excess Fines - Too many fines can lead to high particulate loadings because they
are easily carried out of the furmace and high combustible losses becalse the
particulate loadings carry carbon out of the furnace.

High Moisture - The more moisture there is, the longer it takes for the coal to
heat to its ignition temperature, and therefore the harder it is to ignite
the coal.

t.

FIG3-94nb/3
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FIGURE 3-95: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Smoking From The Stack/Chimney

Have you checked to see that the boiler is

| operating at the excess air level recommende
{the manufacturer?

}Y

dampers, ID fan speed?

Have you checked the ID fan inlet vanes, ID fan N

Inspect and adjust the air supply to the boiler.

Check and adjust 1D fan inlet vanes, ID fan dampers, and
iD fan speed to balance gas flow through chimney.

I

-

Have you checked the screw or ram feed
adjustment?

L N | Check and adjust overfire air jets so as to improve mixing
Have you checked the overfire air jets? combustible gases and keep flame off of boiler walls.
Y
Have you checked the FD fan speed, FD fan [ni#d__| Check and adjust FD fan dampers, FD fan inlet vanes ang
| vanes and FD fan dampers? and FD fan speed to balance air flow through grates.
Y
A
Eyac"'g:g;‘ checked the velocity of gas flow thrbuh_| chack and adjust velocity of gas flow through cyclone.
}Y
Have you checked to see that fly ash reinjectionN Check and unpiug any reinjection lines
lines are not plugged? '
Y
N

Check and adjust the speed of the screw feeder or ram fi
length of stroke.

eder

WY

Have you checked the secondary ram or pus |
plate adjustment?

or pusher plates so as to reguiate coal flow onto grate.

Check and adjust the length of stroke of the secondary rTn

Y

Operational

Coal Quality

See nest page for Coal Quality Section

FIG3-85ry3
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IGURE 3-95 (continued): UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRA!
For Smoking From The Stack/Chimney

See Operational Section on previous page.

Operational

Coal Quality

e i S G I T G S S I S AFER I NS M ey

L
Compare Each of the Following Coal Quality

Characteristics with Contract Specifications.

|
1

| 4. Low Fixed Carbon

2, High Volatile Matter L(See Appendix A
3. High Ash ‘ For Test Methods)

4, High Moisture

Low Fixed Carbon - If the carbon in the coal is slow to react with oxygen, tiny
carbon particles leaving the flame can give rise to smoke.

High Volatile Matter - if the volatiles are heated very rapidly and are slow to
mix with oxygen, tiny carbon particles can leave the flame giving rise to smake.

High Ash - Ash particles carried along with the flue gas may contain some carbon
particles giving rise to smoke.

Low Moisture - Dry fine coal panticles containing tiny unburned carbon
particles can get carried along with the flue gas giving rise to smoke,

FIG3-95nb/3
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FIGURE 3-96: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Excess Particulate Emissions From The Stack/Chimney

Mave you checked the velocity of gas flow throudh
cyclone?

Check and adjust velocity of gas flow through cyclone,

Y
¥

Have you checked to see that fly as reinjection N
lines are not plugged?

Check for plugged fly ash reinjection lines.

Y
Y
Have you checked the ID fan inlet vanes, 1D fan N__| Check and adjust ID fan inlet vanes, ID fan dampers, and
dampers, ID fan speed? ID fan speed to balance gas flow through chimney.
Y

Have you checked to see that the boiler is

operating at the excess air [evel recommend Inspect and adjust the air supply to the boiler.
the manufacturer?
LY

mave yous checked the FD fan speed, FD fan inll__| Check and adjust FD fan dampers, FD fan inlet vanes and
1‘ vanes and FD fan dampers? and FD fan speed to balance air flow through grates.

|
v Y

Have you checked the overfire air jets?

1Y

N [ Check and adjust overfire air jels so as to improve mixing
combustible gases and keep flame off of boiier walls.

Have you checked the screw or ram teed N _| Check and adjust the speed of the screw feeder cr ram fgeder
adjustment? fength of stroke.
Y
Have you checked the secondary ram or pusﬂ\erN | Check and adjust the length of stroke of the secondary rgm
plate adjustment? or pusher plates so as to regulate coal flow onto grate.
Y
1 Operational
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Coal Quality

i

See next page for Coal Quality Section

FK33-96n13
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IGURE 3-96 (continued): UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAI
For Excess Particulate Emissions From The Stack/Chimney

See Operational Section on previous page.

Operational
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Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.

!

1. Excess Fines ' !
2, High Ash (See Appendix A !
!
!
‘r

3. Low Moisture For Test Methods)

Excess Fines - Fine coal particles can become entrained in the flue gas and get
carried out the furnace.

High Ash - If excessive, ash can get suspended in the combusticn gases and get
carried out the furnace.

Low Moisture - Dry fine coal particles can get suspended in the combustion gaseé
and get carried out the furnace.

FIG3-26nb/3
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FIGURE 3-97: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM

For SQ, Emissions From The Stack/Chimney

Have you checked the velocity of gas flow throudh
cyclone?

1 Check and adjust velocity of gas flow through cyclone.

Y

dampers, and |D fan speed?

Have you checked the | fan inlet vanes, IF fjn N _

Check and adjust |D fan inlet vanes, ID fan dampers, and
ID fan speed to balance gas flow through chimney.

Y
J

Have you checked the overfire air jets?

Check and adjust overfire air jets so as to improve mixing
combustible gases and keep flame off cof boiler walls.

A

Have you checked the FD fan speed, FD fan |nié&t
vanes and FD fan dampers?

Check and adjust FD fan dampers, FD fan iniet vanes and
and FD fan speed to balance air flow through grates.

Y

1[ Have you checked to see that the boiler is

| cperating at the excess air level recommende
! the manufacturer?

Inspect and adjust the air supply to the boiler.

Y
Y
Have you checked the screw or ram feed N_,_| Check and adjust the speed of the screw feeder or ram taader
adjustment? length of stroke.
Y
Y

Have you checkad the secondary ram or pushef™
!plate adjustment?

Check and adjust the length of stroke of the secondary ram
or pusher plates so as to regulate coal flow onto grate. T

¥
Operational
Coal Quality
¥
Compare Each of the Following Ccal Quality
Characteristics with Contract Specifications,
1. High Sulfur (See Appendix A
) For Test Methods)
f
Lo
IL_..! High Sulfur - Sulfur dioxide (SO2} is a gaseous emission formed from the

combustion of sulfur in the coal.

FIG3-97rv3






